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‘he use of electric power in mining is gaining headway 
stea’:ly. Its chief competitor to-day is compressed air, which, 
for <-me classes of work, has certain advantages, such for in- 
The exhaust 


mining machinery operated by compressed air is rather an 


stanc: 
from 


adva: 


as the operation of reciprocating drills. 


iage than otherwise, but in amount is not sufficient to 
take the place of a ventilating system. In all other work elec- 
tric power has the advantage. Indeed, in some cases the ad- 
vantare of electric transmission is made use of to carry power 
to the percussion drill, and by means of a small portable com- 
pressor located at the drill, the latter is operated by compressed 
air. ‘ihe outlook for an increased use of electricity in mining 
Operations is exceedingly bright, and while mining engineers 
are extremely conservative—and very properly so—they are be- 


ginning to realize the distinct advantages of electric power. 


The meeting of the American Institute of Electrical Engi- 
neers, held January 29, was important as marking another stage 
in the development of an alternating-current motor for railway 
work. At this meeting the characteristics of the repulsion motor 
Charles P. Steinmetz and W. I. 
Slichter, and in the discussion which followed more infor- 


were described by Messrs. 


mation was given to the large number of engineers present 
who are not connected with either the General Electric or 
Westinghouse companies, than at any previous meeting or in 
the numerous papers published recently on alternating-current 
traction. The profession at large is seeking eagerly for in- 
formation concerning these two motors, a fact which was 
brought out by the pertinent questions put to those who have 
assisted in their development. A number of these questions 
were answered satisfactorily, though certain of them were of 
such a character that some years’ experience will be needed 
before they can be definitely settled, the questioners seeming 
to forget that they were seeking a comparison between two 
machines, one as yet hardly out of the experimental stage, 
and the other highly developed through fourteen years of ap- 
plication. It is a little too soon to make close comparisons be- 
tweén the alternating-current motors and the direct-current 
series motor; but it is entirely proper in estimating the suita- 
bility of the alternating-current motors for traction to take 
into consideration the similarity of their characteristics to those 


of the direct-current machine. 


Features of the New Motors. 


There is little doubt that both types of motor will prove 
satisfactory in application. They can be designed to run at 
from 400 to 500 revolutions per minute, making a satisfactory 
gear reduction possible; they can be constructed in sizes suit- 
able for mounting on car trucks, and voltages as high as 3,000 
may be employed at the trolley wire. As to the minor question 
of weight and efficiency, at present the alternating-current 
motor is a little heavier and a little less efficient than the 
direct-current motor, but in the opinion of Mr. Steinmetz, there 
is no inherent reason why this should be so, and refinements 
of design may place the two types on equality, or even turn 
An ad- 


vantage of some importance at present is the ability of both 


the balance in favor of the alternating-current type. 


the alternating-current series motor and the repulsion motor to 
run as direct-current motors, on systems supplied with direct 
currents. Thus, a car equipped with alternating-current 
motors, in passing through a city or town where a direct-current 
system already exists, may make use of the older system. 
That in doing so it will have a somewhat lower efficiency is of 
little importance under such conditions. 
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Differences in the Two Types. 

In the discussion at the meeting the relative advantages 
of the series motor and the repulsion motor were presented 
by those interested in the two types, but whether the balance 
lies in favor of the one or the other seems to depend upon 
the type of motor that is being designed. Thus, Mr. B. G. 
Lamme found that a form of machine designed for a series 
motor was better operated in this way than when run as a 
repulsion motor. On the other hand, Mr. Steinmetz stated that 
a machine built for a repulsion motor was better as a repul- 
sion motor than as a series motor. The design best suited for 
a series motor resembles somewhat the direct-current machine, 
While the magnetic flux alter- 
nates in direction and varies in intensity, it passes through a 


as salient poles are preferable. 
fixed plane. ‘The best type of repulsion motor more nearly 
resembles the induction motor, as a distributed winding is used, 
and the magnetic flux not only varies in intensity but in 
direction, having that character often described as elliptical 
rotation. Both types differ from the direct-current motor, in 
that in the latter the field predominates over the armature, 
while in the alternating-current motors the armature is stronger 
than the field, this being necessary to secure a high power- 
factor. The proportions of copper and iron in the alternating- 
current and direct-current motors will also be reversed, there 
being more copper than iron in the alternating machines, as 
against more iron than copper in the other type. 


Effect on Direct-Current Working. 


While the discussion of the new types of motor is of more 
immediate interest to railway engineers, it has not been without 
its effect on those engaged in other lines of work, and some 
anticipate a revival of the old controversy as to the relative 
merits of direct-current and alternating-current motors for 
general use. ‘There seems to be hardly any need for uneasi- 
ness on the part of the direct-current men, at the present time 
at least. If the alternating-current motors do all that their 
advocates claim, some years must elapse before the demand for 
them for railway work can be satisfied; and, moreover, these 
new motors having the characteristics of series motors, their 
application will probably be limited to railway work, crane 
service, etc. While it is true we may look for a great extension 
of alternating-current systems where the question of transmis- 
sion is a minor one, the shunt motor will probably be able to 
hold its own for many years to come. The induction motor in 
operation has characteristics similar to the shunt motor, and it 
has the advantage of a more economical transmission system, 
but it lacks the good starting properties of the shunt motor, 
unless it be fitted with auxiliary starting devices; and where 
this is done it loses much of the beautiful simplicity which is 
one of its strong points. Many believe that the tendency to- 
day is toward single-phase systems. But single-phase motors 
are heavier and less efficient than polyphase, and for shop 
operation and in isolated plants the shunt motor will, no doubt, 


remain a favorite for many generations of electrical machinery. 
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THE POSSIBILITIES OF TELEPHONING OVER TRACKS T0 4 
MOVING TRAIN. 


This subject as expressed above divides itself naturally into 
two parts corresponding to a pair of meanings that can be given 
to the word “possibilities.” It may safely be said that ever 
since the introduction of the telegraph as an accessory to rai- 
roading, the project of communicating directly with the en. 
gineer in his cab, or with the conductor in charge of the train, 
has been a subject of inventive scheming. For some time the 
project of doing away, partially or wholly, with fixed signals 
distributed in “blocks” along the railroad track and substituting 
therefor so-called “cab signals” operated by currents delivered 
to the locomotive through the rails, whereby every train is made 
to carry with it its own signals operative within a moving 
danger zone of track in front of and behind the train, has been 
That the scheme is 
regarded as feasible by some practical railroad men seems to 


seriously discussed, particularly abroad. 


give a sufficient warrant for the discussion of complete com- 
munication, either telegraphic or telephonic instead; altiough 
the substitution of either of these means of communication for 
the “cab system” used to deliver current to incandescent lamps 
in the cab would no doubt require detailed experiment in any 
successful reduction to practice. 


Can Such Telephoning Be Done? 

This query naturally takes precedence as the first question 
of possibility. The fact that some highly ingenious inven- 
tive work of Phelps, Edison and others has shown a preference 
to use electrostatic induction in telegraphing to moving irains, 
rather than any attempt to make use of conduction from rails 
to wheels, does not necessarily mean that the latter method is 
impracticable. Since the Phelps invention was tried suc- 
cessfully on the Lehigh Valley Railroad a good number of 
years ago, much experience has been obtained with moving 
contacts in the course of the practical development of the 
trolley and of the third-rail system of electric traction. If it is 
possible to deliver large amounts of electric power witli little 
loss to a fast moving train, there should be every encourage- 
ment for the use of moving contacts in handling telephone 
currents. It should be not impossible to minimize or elimi- 
nate difficulties such as “noise” due to variable resistance be- 


tween, for example, a shoe and a rail. 


Would It “Pay” to Do It? 

To our view this query is likely to be the ruling considera- 
tion. The force of conservatism, especially strong in iis re- 
sistance to innovation in the operation of railroads, has hitherto 
prevented the general substitution of the telephone for the 
telegraph in train despatching, for reasons that come back to 
Phelps 
scheme above referred to was a brilliant success when tried, 
but died of inanition for sheer want of demand for its use. 


mere conservatism when analyzed. Moreover, the 


These considerations of fact bring us logically to the ques- 
tion of whether connection with the world by telephone would 
be more attractive to express train passengers than the facili- 
ties of the telegraph were when tried as described. This is & 
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question, not a matter to be decided offhand. The introduction 
of the telephone in multitudes of places where the telegraph 
would not be accepted—that is to say, the marvelous growth 
of the telephone service for business and social uses—might 
point to a commercial as well as an experimental success for a 
public telephone service from moving trains. The introduction 
of telephones at restaurant tables and in hospital wards in one 
or two of our largest cities has been a success, and might indi- 
cate that such an aid to the transaction of business or the killing 
of time while traveling would be acceptable to the public. 
These things can not be ignored as at least arguments in favor 
of the practicability of telephoning to moving trains. On the 
other hand, there are many inventions—such as “station indi- 
cators,” a large class in the Patent Office—that consume an 
amount of ingenuity and labor on the part of their inventors 
equal to those required to perfect far more useful inventions, but 
have no real raison d’etre either in public need or in corporate 
saving. Wireless telegraph messages at sea and the demand 
that has grown up for them is not a sufficiently similar case to 
argue from on the present subject, because on the ocean the 
journey is longer, the sense of isolation and confinement is 
more oppressive. Moreover, the feat of overcoming such track- 
less isolation—hundreds of miles “out of sight of land”—has 
appeale! to the public as a long stride ahead into new domains 
of human achievement; having thus the advantage of complete 
novelty over the feat of communication, even by so popular a 
means as the telephone, with a land-bound, land-encompassed 


railroad train. 
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RESTORING FADED THERMOMETERS. 

At low temperatures mercury becomes viscous as it ap- 
proaches its melting point, and does not flow down the tube, 
and therefore fails to indicate the coldness to warrant the con- 
sistent shivers. 

Alcohol thermometers are the more reliable at low tempera- 
tures, as no degree of natural cold approaches its solidifying 
point, and its fluidity is not impaired by such exposure. 

It is necessary to color the alcohol used in thermometers to 
render it easily observable, but the liquid in the tube frequently 
loses its color to an extent which renders it almost indiscern- 
ible. 

This loss of color is not due to fading, as is generally aa- 
cribed to be the cause, but to a subsidence of the pigmentary 
material used to give the tint. 

The color in the tube can be restored by stirring the alcohol, 
which is easily accomplished by means of two basins of water, 
one heated to a temperature slightly less than the highest on 
the scale of the thermometer, and the other containing cold 
water, ice water being preferable. 

If the thermometer is alternately immersed in the two basins 
and allowed to remain in each long enough to reach its tempera- 
ture, the circulation caused by the expansion and contraction 
of the alcohol will stir up the solution so the portion in the 
capillary tube will become colored again. 

From six to ten of these alternate exposures to extremes 
of temperature are sufficient to restore the color to the alcohol in 
the tube. 





CARE AND MAINTENANCE OF STORAGE 
BATTERIES—I11. 





BY EDWARD LYNDON. 


As previously pointed out, the dis- 
turbance in a cell which takes place on 
the formation of a short-circuit depends 
on its resistance. If this resistance be 
high, the cell to all appearances may act 
normally, but the presence of such a short- 
circuit could readily be detected by the 
terminal electromotive force of this cell 
after discharge is continued for some 
time, being lower than the electromotive 
force of those cells in good condition. In 
addition, the density of the electrolyte 
will show that in such cells the acid con- 
centration is lower and can not be brought 
up to that of other cells even by protract- 
ed charging. Short-circuits then mani- 
fest themselves, first, by low voltage; sec- 
ond, by low density electrolyte, and the 
fact that continued charge does not bring 
the density to the required point, and, 
further. the presence of sulphate may 
Sometimes be detected by the eye. With 
the removal of the short-circuit the cell 
is in practically an overdischarged state, 
and the further remedy lies in prolonged 
overcharge. This may be done by leaving 


the cell in circuit and overcharging the 
battery as a whole in order that sufficient 
charge may be given to this one cell; this, 
however, is rather a crude way of effect- 
ing the remedy. If the battery is com- 
posed of small cells, the connections be- 
tween them. being made by bolting the 
terminal straps together, a good method 
is to take the cell requiring the excess 
charge out of circuit on discharge, bridg- 
ing across it by means of a jumper, and 
putting it back in circuit on charge, con- 
tinuing this operation until the cell has 
been completely restored. 

With large cells in which the plates are 
burned to a lead bus-bar, it is dut of the 
question to thus cut a cell out and replace 
it on discharge and charge, and over- 
charge to this particular cell must be in- 
troduced from some other source. Qver- 
charging or boosting a single cell is 
effected by joining to the cell terminals 
conductors from some source of current 
supply independent of the main charging 
source. In this way it is evident that 
the boosting can be done at any time, 
whether the battery is lying idle or is 
being discharged, and without removing 
the cell from the circuit. It could also 
be done while the battery is charging, 


but this is hardly necessary unless the 
charging rate to the battery as a whole 
be very low, for if this boosting of a 
separate cell be done while the entire bat- 
tery is charging, the one cell will receive 
the charging rate of the battery plus the 
input from the boosting circuit. When 
a battery is operating on a fluctuating 
load, charge and discharge taking place 
in rapid succession, it becomes necessary 
in case of a diseased cell to cut it en- 
tirely out of circuit to administer the 
proper treatment or else connect the boost- 
ing circuit direct to the cell, leaving it in 
the main battery circuit, and let the 
charging current to this cell vary from 
maximum battery charge plus booster in- 
put, to maximum battery discharge minus 
booster input; if the maximum battery 
discharge be greater than the ‘boosted in- 
put the low cell will be called on for a 
discharge equal to the difference between 
the two; however, taken through any 
length of time the boosted cell will be 
subject to a continuous net charge. This 
method is preferable to. cutting the cell 
to receive treatment out of circuit. Cells 
may be boosted separately from the main 
circuit with sufficient resistance, generally 
a water barrel, interposed to limit the 
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charging current to the desired amount. 
Such a method is extremely wasteful of 
energy and if it be possible other methods 
should be used. This boosting may be 
done from other cells in the battery, by 
connecting to the bus-bars of the cell to 
receive charge cables having some form of 
resistance in circuit to regulate the cur- 
rent, to any pair of cells in the main 
battery ; these two cells forming the source 
of current supply. As the charge is con- 
tinued the cables should be shifted to 
different pairs of cells in order that the 
energy required to restore the diseased 
cell may be distributed with some uni- 
formity over the entire battery. ‘To carry 
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signed as to allow the voltage at the brush 
terminals to be varied from two to four. 
volts with full armature current. Boost- 
ing a single cell with such an outfit is a 
simple matter and only requires that the 
proper connections be made between the 
armature of the generator and the ceil 
bus-bars, the cell remaining in circuit 
with the others. 

In addition to the switches for, the mo- 
tor, generator and generator field, this 
portable outfit should have a fuse or some 
protective device in the boosting circuit, 
a combination over and under-load cir- 
cuit-breaker preferred, and an ammeter. 

The connections of the cables to the 
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Fie. 2.—D1aGRAM OF CONNECTIONS FOR MOTOR-DRIVEN BoostInG OUTFIT. 


out such a process it. is necessary to take 
the cell to be charged out of circuit, other-_ 
wise a portion of the battery will be short- 
circuited. While such a method is effect- 
ive and is not very wasteful of energy, 
it is troublesome to carry out and con- 
siderable time is lost in changing the 
cables to different pairs of cells. In ad- 
dition to this, it calls for a greater or 
less discharge from the remaining cells 
composing the battery. The most satisfac- 
tory method is to use a low-voltage gen- 
erator, specially wound for this purpose. 

The best form of such a charging outfit 
consists of a motor-driven generating set 
mounted on a small truck that can be 
moved around in the aisles of the battery 
room. The motor is wound for the volt- 
age of the system and the capacity of the 
generator should be the five-hour charge 
rate of the battery at four or five volts, 
the field of the generator being separately 
excited from the system. The rheostat 
in this generator field should be so de- 


cell ‘bus-bars may be made by means of 
special clamps that fit the bus-bars or 
drilling a hole in each bus and securing 
the cable lugs by means of bolts. 

Fig. 2 shows diagram of connections for 
a motor-driven boosting outfit as de- 
scribed. In stations operating small bat- 
teries the outlay for such boosting appa- 
ratus is hardly warranted, but in large 
installations, where the plates of each cell 
are burned to lead bus-bars, a motor- 
driven generating set for boosting separate 
cells is distinctly worth while. The low 
voltage of the generator makes the size 
of the booster and motor small, and the 
expense involved is moderate. 





European Electrical Inventions. 

United States Consul-General Hughes, 
of Coburg, Germany, reports that a system 
for reducing or preventing current surges 
between generators operating in parallel, 
and not running in synchronism, has been 
patented by a Bohemian inventor. In this 
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arrangement the alternators are connected 
to the primary windings of transformers 
the secondary windings of which are con. 
nected together. When the machines are 
in synchronism, the magnetic effects of 
the primary and secondary windings neu. 
tralize each other, but when surging takes 
place, damping currents are set up. For 
three-phase machines, three-phase three. 
core transformers are used. 

Consul-General Hughes also reports an 
invention by a Viennese, which provides 
a means for automatically regulating the 
consumption of energy in an electric trac. 
tion system. ‘The line is cut up into see. 
tions, each one of which is supplied from 
a separately excited generator haying a 
differential compound winding. ‘The ef. 
fect of the differential winding is to limit 
the current which can be drawn from the 
machine. The cars on this systei are to 
be operated without any rheostats. But 
one car is allowed on each secticn at a 
time. 








Zero Weather and Water Powers. 
To THE EpIToR OF THE ELECTRICAL REVIEW : 

Thinking that it might interest some 
of your readers, and especially those con- 
nected with other water power plants, to 
know something of the weather conditions 
at Massena, N. Y., where the plant of the 
St. Lawrence River Power Company is 
located, I will say that on Monday morn- 
ing the thermometer registered thirty de- 
grees below zero and this morning, ‘l'ues- 
day, it registered forty-eight degrees be- 
low at six o’clock. A great quantity of 
fragile ice is constantly coming into the 
power canal from the St. Lawrence river, 
but it is all disposed of through the spill- 
way, near the power-house, and only once 
this winter was it necessary to shui down 
any of the water-wheels; this was early 
in the winter before the canal was frozen 
over, the weather turning sudden!y cold 
produced such a great amount of fragile 
ice that it was impossible to keep all the 
racks clear, so all the units except one 
3,750-kilowatt alternating-current gener- 
ator and one 300-kilowatt direct-current 
exciter were shut down for several hours. 
Since the canal has become frozen over 
a large area at the upper end of thx fore- 
bay is kept open, and a channel about six 
feet wide leads from this to the spillway; 
the fragile ice rises to the surface in the 
open space and is then directed to the 
channel and disposed of through tlc spill- 
way. 

The new gatehouse, 300 feet long, erect- 
ed during the past summer, has bven of 
great benefit in keeping the gates and 
racks free of ice and in providing a com- 
fortable place for the men to rake racks. 
The gatehouse is heated by nine electric 
heaters, made up of iron wire coils and 
taking current from the 2,200-volt three- 
phase alternating-current circuit, the heat- 
ers being distributed equally on the three 
phases. It would be interesting to hear 


from other water power plants at this timé, 

as this is, no doubt, one of the mos! severe 

winters for many years. . 
Massena, N. Y., January 19. 
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THE ALTERNATING-CURRENT SERIES 
MOTOR. ' 


AN EXPLANATION OF ITS OPERATION. 





BY F. D. NEWBURY. 


It is a matter of common experience 
that in a direct-current series motor, if 
the direction of current in both armature 
and field be changed, the armature will 
continue to revolve in the same direction. 
Then, with alternating current in the mo- 
tor, and with the armature and field in 
series, the direction of rotation will not 
change with the reversals of the alternat- 
ing current, and the armature will re- 
volve just as it does with direct current. 

So far as the production of mechanical 
energy is concerned, the action of the 
motor is the same whether direct or alter- 
nating current is used. The al- 
ternating current, as such, is not 
essential to the operation of the 
new motor; on the contrary, the 
problem has been to develop a mo- 
tor that would operate in spite of 
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Fic. 1.—Tak ALTERNATING-CURRENT 
SERIES MOTOR. 


certain difficulties inherent in the alternat- 
ing current, so that it would have the 
proper speed characteristics for railway 
work and, at the same time, enable the 
simple voltage transformation, possible 
with alternating currents, to be used in 
other parts of the railway system. The 
direct-current series motor may be con- 
sidered a special case of the more general 
alternating-current motor, for while the 
alternating-current motor makes an 
equally * suecessful direct-current motor, 
the reverse is not true. From the simi- 
larity of the two motors it follows that 
changes in voltage, load, and so on have 
corresponding effects on speed and torque 
in the alternating-current motor as simi- 
lar changes in the direct-current motor. 
The practical operation of the two motors 
is also the same. The alternating-current 
motor is started by lowering the voltage 
either iby resistance, as in the direct-cur- 
rent motor, or, more economically, by 
some form of transformer. The motor is 
reversed by interchanging either the field 
'The Electric Club Journal, February 1. A pai 


per 
presented before the testing section of the Electric Club, 
ittsburg, December 11, 1908. 
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or armature connections, as in the ordi- 
nary railway motor. On account of its 
self-induction the alternating-current mo- 
tor will stand rougher usage than the 
direct-current motor. For example, a 100- 
horse-power motor has frequently been 
started by full voltage and has been re- 
versed, when running under full load and 
voltage, by simply throwing over a double- 
throw switch. 

While, in general, the alternating-cur- 
rent series motor works on the same prin- 
ciples as the corresponding direct-current 
motor, several things happen inside of the 
former, by reason of the varying mag- 
netic field produced by the alternating 
current, that are not found in the direct- 
current motor. A more detailed explana- 
tion of the action of the alternating-cur- 
rent motor may, therefore, be of interest. 





Fig. 2.—ELECTROMOTIVE FORCE CHARACTERIS- 
TICs, ALTERNATING-CURRENT SERIES Moror. 


‘The phenomena characteristic of the alter- 
nating-current motor are: 

1. An electromotive force generated in 
the armature winding by the alternating 
magnetic field, in addition to the electro- 
motive force generated by the rotation of 
the armature. 

2. A local current circulating in the 
armature coils short-circuited by the 
brushes, due to the electromotive force 
in 1. 

3. An iron loss occurring in the entire 
magnetic circuit, due to the alternating 
magnetic field. 

4. An active electromotive force exist- 
ing between the turns of the field coils— 
what may be called the counter electromo- 
tive force of the field coils. 

1. The Electrically Generated Electro- 
motive Force.—With an alternating field 
there are two distinct electromotive forces 
generated in the armature coil; the first 
by the movement of the coil through the 
field, with a maximum value when the 
coil is in the position AB (Fig. 1), and 
a zero value in the position CD; and the 
second by the alternating magnetism, with 
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the maximum value occurring when the 
coil is in the position CD and a zero value 
in the position AB. The first or me- 
chanically generated electromotive force is 
proportional to the speed; the second, or 
electrically generated electromotive force 
is proportional to the current frequency. 
While these two electromotive forces exist 
in the armature winding, only one—the 
mechanically generated electromotive force 
—appears at the terminals of the motor. 
The reason for this is shown by Fig. 2. 
In this sketch the directions of the elec- 
tromotive forces in each part of the wind- 
ing, at one instant, are shown by the 
arrows, the full arrows representing the 
mechanically generated electromotive 
force, and the dotted arrows the elec- 
trically generated electromotive force. On 
the two sides of the line CD the mechanic- 


























Fie. 3.—LocaL ARMATURE CrRcUIT, ALTER- 
NATING-CURRENT SERIES MOTOR. 


ally generated electromotive force is in 
opposite directions, and on the two sides 
of the line AB the electrically generated 
electromotive force is in opposite direc- 
tions. It is evident from Fig. 2 that 30 
far as the outside circuit is concerned the 
electrically generated electromotive force 
neutralizes itself, and plays no part in 
determining the current taken by the mo- 
tor. This is only true when the brushes 
are on the neutral points. The electrically 
generated electromotive force is of only 
theoretical interest, except for its effect 
on the armature coil short-circuited by 
the brush, as explained in the following 
paragraph. 

2. The Local Armature Current.—At 
each brush there is a local circuit in which 
the electrically generated electromotive 
force is not neutralized. A current results, 
which, if not prevented, affects commuta- 
tion and increases the motor loss. Fig. 
3 shows this local circuit made up of 
an armature coil and the brush. It ia 
seen that when the coil is short-circuited 
by the brush it is in the position of maxi- 
mum value of the electrically generated 
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electromotive force corresponding with 
the position CD (Fig. 1). This local cir- 
cuit may be compared with the short- 
circuited secondary of a transformer, of 
which the field coil is the primary. The 
loss occasioned by the local current ap- 
pears as a part of the energy component 
of the field voltage, the action being the 
same as in a transformer. 

3. The Alternating-Current Iron Loss. 
—The total] iron loss occurring in the mo- 
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tor may be divided in two parts—that 
occurring in the armature and pole-faces, 
due to the rotation of the armature, and 
that occurring in the entire magnetic cir- 
cuit, due to the alternating magnetic field. 
The former is analogous to the iron loss 
occurring in a direct-current motor, and 
for that reason may be called the direct- 
current iron loss. It is supplied mechan- 
ically, its effect being to increase the fric- 
tional torque of the motor. The latter 
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nating-current motor that is not present 
in the direct-current motor, which in- 
creases the total voltage required to run 
the motor, particularly at starting. This 


voltage, however, is very nearly at right | 


angles with the armature voltage, so that 
the different voltages are not directly add- 
ed and subtracted; 7. e., the numerical 
sum of the armature voltage and field 
voltage is not equal to the total voltage 
of the motor, as measured across the ter- 
minals. 

b. It increases the seriousness of a short- 

circuit in the field coil. With di- 
Cc rect current a short-circuit simply 

means cutting out the short-cir- 

cuited turns; it does not usually 

put the motor out of service. With 
alternating current, however, it is obvious 
that this counter electromotive force will 
cause a destructive current to flow in the 
short-circuited turns, burning them out 
and opening the motor circuit. ‘This is 
taken care of in the motor by additional 
insulation in the field coils. 

A more detailed explanation of these 
effects can be made most clearly by a 
diagram of the motor voltages. 

Fig. 4 represents the motor circuit and 
Fig. 5 the voltage diagram. The two 
sketches are similarly lettered, so that the 
line AB in Fig. 5 
represents the volt- 





eo 
! za 
' 
' 








S 
kenny 
wig 








Fie. 5.—VoLTAGE DIAGRAM. 


will be called the alternating-current iron 
loss. This is supplied electrically by an 
increase in the energy component of the 
voltage of both armature and field. 

4, The Counter Electromotive Force of 
the Field Coils—The three properties of 
the alternating-current motor, already 
considered, are chiefly of interest to those 
concerned with the design of the motor. 
For instance, the presence of an electro- 
motive force in the coil short-circuited by 
the brush introduces a problem for the 
designer to solve, and when he has solved 
it, its action is of no further importance. 
On the contrary, the existence of a gen- 
erated electromotive force in the field coils 
is a thing with which the man who oper- 
ates the motor is very actively concerned. 
The field coil of the alternating-current 
motor is simply a choke coil, and has 
generated in it the familiar counter elec- 
tromotive force of self-induction. This 


counter electromotive force affects the 
operation of the motor in two ways: 
a. It introduces a voltage in the alter- 


| age of the circuit 
‘AB in Fig. 4. Start- 
ing at one terminal 
A and with the di- 
rection of current as 
shown, the field volt- 
ageisthelineAB. It 
is made up of two 
components, the 
electromotive force 
used in overcoming 
the counter electro- 
motive force of self- 
induction AX, and 
the electromotive 
force representing 
the losses supplied by the field XB; or, in 
other words, of the inductive component 
AX and of the energy component XB. It is 
seen that the energy component is small 
compared with the inductive component, 
which makes the field voltage nearly nine- 
ty degrees ahead 
of the current. 
The line BC is 


“a < ; 

Energy 

Mechanically Supplied 
Losses 
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the resultant of the total inductive compo- 
nent AZ and of the total energy compo- 
nent ZC. 

Since the motor is a series machine, 
the total inductive component is always 
the same for the same current; it does 
not depend on the impressed voltage or 
power developed. For example, in a shunt 
motor, the magnetizing current—and, 
therefore, the inductive voltage—would 
depend on the impressed voltage. Suppose 
that.the motor is just starting, and is 
taking the same current as when operating 
under the conditions shown in the dia- 
gram, in which it is running at high speed 
and developing considerable power. Since 
the current is the same, the total induc- 
tive voltage is the same. The energy 
component of the field voltage is the same, 
but the energy component of the armature 
voltage is very much less, since on start- 
ing, the developed power is inconsidera)le, 
although the torque may be the same. 
The total energy component approximates 
ZD, Fig. 5. Then, on starting, the motor 
voltage (the resultant of the total induc- 
tive and total energy components) is AD. 
It is evident that the field counter elec- 
tromotive force has a much greater effect 
on the total motor voltage on starting 
than when up to speed. With al- 
ternating current the starting voltage 
is about one-half the full rated 
voltage; with direct current in the same 
motor and under the same conditions the 
respective voltages would be approximate- 
lv equal to the energy components ZC and 
ZD in Fig. 5. The relation, instead of 
one-half, would be about one-sixth. ‘he 
power-factor is also low on starting, as 
shown by the diagram, the angle y rep- 
resenting the phase difference between 
voltage and current. This follows natu- 
rally, from the fact that the inductive 
component is about the same as when the 
motor is loaded, while the energy compo- 
nent is very much smaller. It may be 
noted that the low power-factor at start- 
ing implies less power from the circuit 
than a high power-factor. The angle 
represents the phase difference under run- 
ning conditions. The power-factor on high 
speed is greater with small currents than 
with heavy currents, as the inductive elec- 
tromotive force of the field is less. 
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ergy and induc- 
tive components 
BY and YC. 
In the arma- 
ture, the energy component is the larger, 
since it represents, in addition to the 
armature losses, the energy transformed 
into mechanical work. It is also seen that 
the armature self-induction is small, com- 
pared with that of the field. The total 
voltage of the motor is AC, and is the 
resultant of the armature and field volt- 
ages. It is considerably smaller than their 
numerical sum. The total voltage is also 


Fic. 6.—CHART SHOWING DIFFERENT CLASSES OF LOSSES IN 
ALTERNATING-CURRENT MorTor. 


The alternating-current series motor 
serves as a very interesting illustration 
of the fact, true of all motors, that certain 
losses are supplied directly from the elec- 
trical energy and others, indirectly, by the 
mechanical energy produced by the motor. 
The chart, Fig. 6, shows this more con- 
cretely, distinguishing these two classes 
of losses in the alternating-current mo- 
tor. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—X. 


PROGRESS IN EUROPE AND 


AMERICA. 


BY JOHN B. C. KERSHAW. 


NOTES OF 








Litigation in the Aluminu « Industry. 

The recent decision of the United States 
Court of Appeals in the suit of the Elec- 
tric Smelting and Aluminum Company, 
of Cleveland, vs. the Pittsburg Reduction 
Company, will have far-reaching effects 
in the aluminum industry in America, 
and some comments upon the case and its 
results are therefore necessary. Litigation 
has been proceeding in the United States 
in connection with the Bradley patents 
(covering the use of the electric current 
for heating purposes) for years, and the 
judges had first to decide who were the 
owners of these patents. In 1897 the 
Courts awarded the ownership of the 
patents to the Electric Smelting and 
Aluminum Company, of Cleveland, suc- 
cessor to the Cowles company of the same 
place, and this company then commenced 
proceedings for infringement against sev- 
eral companies known to be using the re- 
sistance method of heating, covered by 
the Bradley patents. Aluminum as pro- 
duced by the Hall process, and the various 
manufactured products made in the elec- 
tric furnace, by the Acheson companies at 
Niagara (carborundum, graphite, siloxi- 
con, ete.), are all produced by resistance 
heating. The Acheson group of com- 
panies lost their case in 1900 and com- 
promised by a cash payment, and are now 
reported to be paying royalties to the 
Cleveland company. The suit against the 
Pittsburg Reduction Company has been 
more protracted, since one judgment went 
in its favor. The recent decision of the 
Appeals Court in favor of the Electric 
Sinelting and Aluminum Company proves, 
however, that the earlier decision was in- 
correct in view of the fresh evidence which 
was brought forward at the trial. The 
Hall process, which is used for the manu- 
facture of aluminum by the Pittsburg Re- 
duction Company at Niagara Falls, de- 
pends upon the electrolysis of a fused mix- 
ture of eryolite, fluorspar and alumina, 
this mixture being melted and kept fluid 
by the action of the current passing 
through the bath. 'The Hall patents, so 
far as they relate to the composition of 
the electrolyte, are still valid; but the 
method of heating the bath is proved by: 
the recent decision to be covered by the 
Bradley patents. Since Hall’s chief patent 
for aluminum production expires in 1906, 
while the Bradley patents run until 1909, 
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the situation in the aluminum industry in 
the United States is somewhat curious. 

The Pittsburg Reduction Company has 
decided not to carry the case to the Su- 
preme Court, and according to a state- 
ment which appeared in this paper on 
December 5, 1903, it has compromised 
with the Cleveland company by paying 
a large sum down (in settlement of the 
claim for $2,900,000 damages for infringe- 
ment of the Bradley patent since 1892) 
and by agreeing to pay a royalty for use 
of the Bradley method of heating the 
aluminum baths at Niagara Falls, and the 
other works under its management. 

In England and France the Heroult 
patents which cover the aluminum manu- 
factured expired in 1902, and as the Brad- 
ley patent is not in force in these countries, 
the manufacture of aluminum is now an 
open industry. 

Hypochlorites. 

The retarding influence of the low price 
of bleaching powder upon the develop- 
ment of the electrolytic bleaching indus- 
try was referred to in a note published 
under the heading Bleach Finance in the 
EectricaL Review of January 16, 1904. 
Since that note was written the report 
of the revival of the earlier arrangement 
between the Elektron and United Alkali 
companies (representing the electrolytic 
and Le Blanc manufacturers of bleach) 
has been confirmed, and it is stated that 
the American producers have come into 
the combination. The output and price 
of this product will therefore once again 
be regulated to yield the producers a 
profit, and the electrolytic hypochlorite 
industry will share in the general benefit, 
due to the rise in the price of bleaching 
powder which has already occurred. 

In America a large number of wood- 
pulp companies are producing hypo- 
chlorites for bleaching purposes, by elec- 
trolysis of brine in a diaphragm type of 
cell. The chlorine is absorbed by milk of 
lime, or is used directly for bleaching 
the pulp; while the cathode liquors, con- 
taining a mixture of sodium hydrate and 
chloride, are run away as a waste liquor. 
Haber has stated in his recent report upon 
electrochemical industry in the United 
States, that this method of manufacture 
is more suited to the conditions obtaining 
in America than the methods of hypo- 
chlorite production employed in Germany. 
E. Hart in a paper contributed to the 
chemical congress, at Berlin, in June, 
1903, states that the plants producing 
hypochlorite in the United States are using 
the Moore, Carmichael and Le Sueur types 
of cell. At Berlin Falls, the Moore cell is 
stated to be in use; while the Warren 
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Paper Pulp Company, at Yarmouth, em- 
ploys the Carmichael cell. With bleach 
at $12 per ton, these processes are report- 
ed to pay, but the writer is inclined to be- 
lieve that Hart is in error here, and that 
a higher limit ought to be fixed for the 
point at which the electrolytic hypochlorite 
processes can compete with ordinary 
bleaching powder as regards price. 

With reference to the position in Eu- 
rope, a large number of plants are in 
operation in France and Germany, the 
Corbin, Hass & Ottel, Vogelsang, and 
Kellner cells being employed. In all of 
these cells hypochlorite of soda is pro- 
duced, the cell being without a diaphragm, 
and the chlorine being allowed to react 
with the sodium hydrate produced at the 
cathode. The largest individual plant is 
at Laney, Isére, where Messrs. Corbin & 
Cie produce cellulose, and utilize 700 
horse-power in the manufacture. Two new 
forms of hypochlorite cell have been 
patented by the Elektrische Bleicherei 
Fabrik, of Pfronten, Bavaria, and by At- 
kins, of London. [Illustrated descriptions 
of these cells, with some notes on the effi- 
ciencies of all the German cells, have ap- 
peared in the Electrical Review, Lon- 
don, of December 25, 1903, and readers 
interested in this subject are referred to 
that article for further information con- 
cerning the hypochlorite cells in use, and 
their comparative efficiencies. 


—_—_-~- aap eo —_ —_— 


A Railway System in Which the 
Trains Do Not Stop. 

M. F. de Mare here suggests a system 
of operating railroads, particularly suit- 
able for those using electric power, which 
will avoid the loss of time due to stop- 
pages to let off and take on passengers. 
The train, which may be drawn by any 
power, has attached to the rear end a car 
equipped with motors, enabling it ito at- 
tain a speed somewhat above that of the 
train. Before approaching a station, the 
passengers and baggage intended for that 
point are transferred to the rear car. The 
latter is then detached from the train and 
brought to a stop at the station, the train 
proceeding at full speed. Passengers who 
wish to take the train to other points are 
placed on a car similar to that detached 
from the train. This stands on a side 
track, and on the approach of the train 
gets under way. As soon as the train has 
passed the station, the car proceeds out 
upon the track at full speed, catches the 
train and is coupled to it, transfers its 
passengers to the train and receives those 
for the next stop, when the process is re- 
peated.—Translated from Electro (Brus- 
sels), December. 
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Mechanical and Electrical Equipment of the Sackett & Wilhelms 
Lithographing and Printing Company. 


PART 1—MECHANICAL. 
S MIGHT be inferred from its com- 
A prehensive name, the Sackett & 
Wilhelms lLithographing and 
Printing Company, of New York, engages 
in a wide field of work. The company’s 
extensive Brooklyn plant can not fail to 
impress upon the mind of even the most 
casual observer the multiplicity of proc- 
esses used in the production of its article 
of trade. Especially is this true since m- 
stead of confining itself exclusively to the 
various branches of lithography, or surface 
printing, where the impressions are made 
from smooth plates of aluminum or from 
stone, this concern gives quite as much at- 
tention to typography, or relief printing, 
where raised plates are used. Ordinarily 
there is a certain amount of rivalry k- 
tween the two processes, but here both are 
conducted in harmony, under one manage- 
ment, and a contract of whatever natur: 
is assigned to that department which is 
best adapted to produce the desired re- 
sults. In the preparation of material for 
the presses, all the known photographic 
processes for the making of line cuts or 
half-tone plates either in surface or relief 
are used. An equal completeness marks 
the equipment of all departments, includ- 
ing the embossing, cutting and binding, 
finishing and pressrooms, only the most 
modern and efficient machinery for cach 
specified purpose being employed. Direct- 
current motors supply the power, in most 
cases by individual drive, though there are 
two or three exceptions where short line 
shafts are used for group driving. In all 
there are between sixty and _ seventy 
Crocker-Wheeler motors, ranging in sizes 
from one-half to seven and one-half horse- 
power and representing a total of about 
350 horse-power. 

Many unique features are found, par- 
ticularly in the pressrooms, which are 
lighted from three sides and from the top, 
leaving no semi-lighted corners or recesses, 
and have their air supply under perfect 
control, even to the percentage of moisture, 
thus assuring perfect register in the print- 
ing of color work. The variety of work 
possible with this extensive equipment is 
almost unlimited, and covers such work as 
posters, calendars, chromos, decorative ad- 
vertising signs, fashion plates, labels in 
endless variety and illustrated trade liter- 
ature in periodical, catalogue or brochure 
form. Much of this work is familiar to 
the public in one form or another, though 


few are aware of the great amount of de- 
tail necessary in its production. 
BUILDING. 

The building is at the corner of Grand 
street and Morgan avenue, Brooklyn, N. 
Y., and occupies a trapezoidal area of 
about 55,070 square feet, with 261 feet 
fronting on Grand street, 330 feet on 
Morgan avenue and 232 feet on Metro- 
politan avenue. It is of slow-burning, 
mill-type construction, and is divided by 
fire walls into eight sections, enclosing 
three sides of a court wherein is located a 











diction in this territory, but also those of 
the Associated Factory Mutual Insurance 
Companies of Boston, which if anything 
are even more exacting. 

The motives for the safeguards against 
fire can not be regarded solely as humani- 
tarian, but there are many other features 
in the building that do show a decided 
thoughtfulness for the safety and comfort 
of the employés. The plumbing and ven- 
tilation are thoroughly in accordance with 
the best sanitary principles, and the pro- 
vision of good lighting has been given very 
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covered reservoir, twenty-five by fifty feet 
in area, with a capacity of 125,000 gallons, 
and a storehouse for the automobile de- 
livery wagons. There is a practically iso- 
lated one-story building for the accommo- 
dation of the boiler plant. This separation 
of the fireroom helps to minimize fire risk 
and is in keeping with the extensive pre- 
cautions taken against the slightest inter- 
ruption to the business by fire. Communi- 
cation between all sections is commanded 
by gravity firedoors that may be automat- 
ically released in time of fire, and a stand- 
pipe sprinkler system fed from a 30,000- 
gallon tank on the roof covers all rooms. 
In addition, fire pails and extinguishers 
are plentifully distributed. The complete 
installation for fire protection and the 
electric wiring were specified to meet the 
requirements of not only the New York 
Board of Fire Underwriters, having juris- 


careful attention. By day, even though 
the rooms are deep and wide, they are re- 
markably bright. This is the result of a 
generous distribution of windows, the up- 
per sashes of which are fitted with refract- 
ing glass, the avoiding of partitions where 
possible, and the painting of the walls, 
posts and ceilings with white magnite fire- 
proof paint. Artificial illumination is 
never required more than a small part of 
the day and then only in seasons of early 
twilights. For its use there are some ‘00 
incandescent lamps and 150 are lights. 
MECHANICAL PLANT. 

The ultimate boiler equipment will con- 
sist of two double batteries containing 
four 213-horse-power Babcock & Wilcox 


‘wrought-steel header sectional water-tube 


boilers. At present three are in place. 
Each has 2,13214 square feet of heating 
surface and fifty-nine and one-half square 
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feet of grate surface ; two steam and water 
drums thirty-six inches in diameter by 
twenty-three feet three inches long, and 
fourteen sections of tubes, each section 


consisting of seven tubes four inches in 
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diameter and eighteen feet long. No. 2 
coal, a comparatively cheap 
grade, is burned satisfactorily on herring- 
bone grates by the provision of an ample 
natural draught. The chimney is of the 
Alphons Custodis radial brick construc- 
tion, six feet in diameter on the inside and 
150 feet high. At its connection to the 
base of the stack the smoke breeching con- 
tains a Spencer damper regulator. 

Coal storing and handling are accom- 
plished conveniently and with very little 
labor without resorting to mechanical 
means. ‘I'he boiler room is well below the 
level of the driveway beside the boiler 
house and the ceiling is above, so that the 
coal may be dumped direct from the carts 
through short chutes on to the floor in 
front of the furnaces. Eight of these 
openings are provided; one in front of 
each boiler, one in front of the space for 
a future additional boiler and four in the 
adjoining coal storage room. The floor 
space and the height of the opening allow 
each pile a capacity of 100 tons, and by 
hand trimming the storage room will hold 
900 tons. The intention is to replenish 
the piles in the fireroom frequently and 
to fall back on the coal in the storage 
toom only in case the outside supply 
should be interrupted by a strike or other 
cause. ‘The ashes are removed in cans 
and elevated to the street on an ash lift 


buckwheat 
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at the front of the boiler house. This is 
at present hand-operated, but is to be pro- 
vided with a three-horse-power motor. 
Near the ash lift there is an elevated room 
containing a shower bath and toilet for the 
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men employed in the boiler and engine 
rooms. 
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pump, and from this with a two-inch sup- 
ply to the return and boiler feed pumps. 
The fire pump is a Knowles duplex eight- 
een by ten by twelve-inch Underwriter’s 
pump, having a capacity of 1,000 gallons 
per minute. It is arranged to be ready 
to run instantly if needed and is con- 
nected to discharge into the sprinkler sys- 
tem. Beyond the tunnel the twelve-inch 
main rises to the ceiling of the engine 
room, where it runs as shown on the plan. 
The first branch is a six-inch line to the 
heating apparatus, and in the opposite 
direction a ten-inch line is continued to a 
ten by ten by five by five-inch cross. One 
of the five-inch outlets connects to a five 
by two and a quarter by four-inch tee, 
from which a four-inch line supplies a 
twenty-five-kilowatt set. The other five- 
inch outlet of the cross is stopped with a 
blank flange, leaving an available supply 
for an additional 100-kilowatt set at some 
future time. The ten-inch side connects 
to a ten by five by five by five-inch cross. 
Two of the five-inch outlets connect to 
100-kilowatt engine sets and the third is 
stopped off, allowing a possible supply for 
another extra engine. In addition, each 
engine supply contains .a Cochrane steam 
separator. All of the steam mains where 
they run through the engine room are 
supported on stanchions of two and one- 
half-inch pipe instead of being suspended 
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Steam is generated at a pressure of 130 
pounds and delivered from the boilers 
through an underground tunnel to the 
main building, branching soon after enter- 
ing it with a four-inch supply to the fire 


from the ceiling, to avoid the annoyance 
of vibration in the office on the floor above. 

The engine-generator sets consist of Ball 
& Wood engines direct-connected to Gen- 
eral Electric generators: The two of 100- 
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kilowatt size are driven by 160-horse- 
power horizontal tandem-compound en- 
gines with cylinders twelve and eighteen 
by fourteen inches, and run at 250 revolu- 
tions per minute; the seventy-five-kilowatt 
set runs at 275 revolutions, driven by a 
112-horse-power, ten and seventeen by 
twelve-inch horizontal compound engine ; 
and the twenty-five-kilowatt set is driven 
at 300 revolutions per minute by a hori- 
zontal simple forty-horse-power eight by 
ten-inch engine. 

The six-inch supply to the heating ap- 
paratus, previously mentioned, supplies 
two engines for the ventilating system and 
one for the refrigerating system, and it 
also furnishes live steam to the heating 
system at a reduced pressure, whenever 
the exhaust steam normally used is insuffi- 
cient. The engine-fan sets were built by 
the Buffalo Forge Company. One con- 
sists of a 134-inch blower direct-connect- 
ed to an eleven by twelve-inch horizontal 
side-crank engine and operates at a maxi- 
mum speed of 145 revolutions per minute. 
The other set consists of an eight by ten- 
inch engine direct-connected to a 113-inch 
fan running at a maximum speed of 175 
revolutions per minute. 

The refrigerating outfit, which is locat- 
ed in the basement, is employed for cool- 
ing the air supply in the summer and 
making ice for use about the building. 
On the lithographic presses it is necessary 
to keep ice in the water with which the 
stone or aluminum plate is moistened be- 
tween each impression, otherwise the 
grease in the ink will have a tendency to 
spread over portions of the plate which 
are not intended to print. At present ice 
is also used in the drinking water tanks 
scattered about the building, but the in- 
stallation of a piped drinking water system 
is contemplated which will have cooling 
coils connecting with the refrigerating 
system. The ammonia compressor is ten 
and one-half by twenty inches in size and 
is driven by a fourteen by twenty-six-inch 
engine. The system has a capacity of 
thirty tons of refrigerating per twenty- 
four hours, and was installed by the De 
La Vergne Refrigerating Machine Com- 
pany. 

The exhaust steam from all of the en- 
gines and pumps is collected into a twelve- 
inch main, which contains a Baldwin oil 
extractor provided with a iby-pass. Be- 
yond the extractor the live steam con- 
nection through a by-passed reducing 
valve is made. The contents of the main 
is then distributed to the various radiating 
surfaces of the heating system. When the 
exhaust steam is in excess of that needed 
for this purpose it is allowed to escape 
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through a back-pressure valve and passes 
first through a 1,000-horse-power Berry- 
man feed-water heater, or direct to the 
exhaust riser to the atmosphere. The ex- 
haust steam from the two engines in this 
section driving the fan and the ammonia 
compressor is similarly passed into the 
heating system through a smaller grease 
extractor, or vented through an exhaust 
head on the roof of that section. All 
piping is dripped and trapped where 
pockets likely to accumulate moisture 
occur, and the condensation is drained to 
a sump well. 

The steam utilized in the heating sys- 
tem is first cleaned of whatever grease it 
has gathered in the engine and pump 
cylinders, and its condensation is there- 
fore fit for boiler feeding. These returns 
are collected into a main which terminates 
in a tank three feet in diameter by six 
feet long placed in the basement near the 
feed-water heater. T'wo seven and one- 
half by five by six-inch Worthington 
pumps, cross-connected so that they may 
be used interchangeably, have their suc- 
tions connected to the return tanks and 
are provided with a No. 3 Kiely pump gov- 
ernor on their supplies. They are arranged 
to deliver through the feed-water heater 
to a three-inch feed main leading to the 
boiler room through the tunnel. If de- 
sired the heater may be by-passed and the 
boiler fed directly from the pumps. As 
another alternative the boilers may be fed 
with cold water from the city mains by a 
Metropolitan injector. The make-up 
boiler-feed to replace that lost in the 
wasted exhaust steam and when the boilers 
are blown off, is let into the return tank 
from the city water supply. The blow-off 
pipes from the boilers and the greasy drips 
from the traps are drained into a sump 
pit in the boiler room, which is emptied 
to the sewer by a four and one-half by 
three-quarter by four-inch Worthington 
pump through the plumbing system to all 
parts of the building. 

an 
Notice Concerning the International 
Electrical Congress of St. Louis, 
September 12-17, 1904. 

According to the present indications, 
the International Electrical Congress to be 
in session at St. Louis, September 12-17, 
1904, will be one of the most successful 
that has yet been held, both with respect 





to the number of adhesions and to the 


value of the transactions. 

Up to date about 3,550 circular letters 
of invitation to join the congress have 
been issued to persons oF associations in 
North America. From these, 875. post- 


card acceptances of membership have been 
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received. About 350 similar circular let. 
ters of invitation have been recently sent 
to other countries. It is intended to issue 
in all about 5,000 invitation circular let. 
ters in American and about 6,000 ip 
foreign countries. It is expected that many 
persons will join the congress, both in 
America and abroad, who do not expect 
to attend the sessions in St. Louis, ip 
order to secure a copy of the Transactions 
which will form one and perhaps two large 
octavo volumes. Collection of fees has 
commenced, and upon receipt of a fee the 
member will be forwarded a certificate of 
membership, a reproduction of which js 
shown herewith. The certificate js eight 
and one-half inches by eleven incheg jn 
size (21.5 centimetres by twenty-eight 
centimetres) and printed on heavy paper 
of excellent quality. 

Recently 280 special letters of invitation 
have been issued on- behalf of the com- 
mittee of organization to prominent elec- 
tricians and electrical engineers, request- 
ing papers for the congress in the various 
sections. Of these, 146 have been sent 
to foreign authors, and 134 to American 
authors. There has not been time to re- 
ceive replies from more than a few foreign 
authors, but twenty-one acceptances have, 
up to date, been received from abroad, 
and forty-six acceptances from North 
America. Sixty-seven papers have thus 
already been promised for the congress, 
and the number is steadily increasing. 
A considerable further number of invita- 
tions to contribute papers have yet to be 
issued. It is hoped that the congress will 
convene with a full programme in each 
section, and that at least half of the 
papers may be from foreign countries. 
According to the plans of the committee, 
papers for the congress programme are 
specially invited, but papers voluntarily 
offered will be submitted to the officers 
of the sections to which the papers belong, 
and may be included in the programme 
by invitation at their request, if the sub- 
jects are desirable, and if the schedule 
allotted to each section will permit, it 
being the desire of the section officers to 
secure and offer the best possible pro- 
gramme and presentation. 

Petitions from the congress committee 
of organization and from the president of 
the American Institute of Electrical En- 
gineers have been filed with the Depart- 
ment of State at Washington, through the 
Department of Commerce and Labor and 
the National Bureau of Standards, urging 
that the various foreign governments 
should be invited to appoint official dele- 
gates to the congress. The lists of such 
delegates to be invited are in accordance 
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with the lists allotted to the various coun- 
tries at the Paris congress of 1900, and 
the Chicago congress of 1893. Including 
the United States, the lists comprise fifty- 
six official delegates. Information has 
been received that these petitions have 
been granted, and that the State Depart- 
ment on December 17, 1903, instructed 
the diplomatic officers of the United 
States abroad to extend an invitation to 
foreign countries to be represented at the 
congress by delegates. 

Arrangements are being made with a 
view to perfecting plans of cooperation 
between the congress and electrical so- 
cieties and associations in various parts of 
the world. Invitations have already been 
extended to the congress members to visit 
places of electrical interest on the journey 
to or from St. Louis. 

All communications should be addressed 
to the general secretary, Dr. A. E. Ken- 
nelly, Harvard University, Cambridge, 
Mass. 


NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLLXXIXA—INSULATING THE SEC- 
TIONS OF THE INTERCHANGEABLE SEC- 
ONDARY TRANSFORMER DESCRIBED IN 
NOTES CXII, CXXXVII AND COXXXIX. 


In note cxii an open circuit transformer 
was described in which the secondary was 
constructed on a new plan—the sections 
were not imbedded in a large mass of in- 
sulating material and attached to the tube 
separating the primary from the second- 
ary, but were entirely free from this tube 
and from each other, thus enabling any 
injured section to be taken out and an- 
other inserted in a few moments even in 
acoil so large as to give a spark a metre 
long. 

A very considerable number of induc- 
tion coils having spark-lengths up to one 
metre have since been constructed on this 
principle by Oelling and Heinze, the 
Heinze Electrical Company, and by the 
writer. Closed circuit transformers em- 
bodying the principle have been designed 
by Professor Trowbridge and by the 
writer. As these transformers, both of the 
open and closed type, have been satisfac- 
tory notwithstanding adverse criticism of 
the method of construction, it may be 
worth while to describe another method 
of insulating a section of the secondary 
which is quicker and cheaper than those 
described and illustrated in note cxxxvii. 


The two coils of a section are tied to 


4 micanite plate as shown in the figures in 
notes cxii and exxxvii, and in note clxxx, 
Fig. 1. Sheets of micanite (Figs. 2 and 3) 
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having smaller holes are laid on each side 
as in Fig. 4, the whole being put into a 
metal frame (Fig. 5). A metal dise (Fig. 
7) is then placed in the centre of the 
coils. The frame is converted into a 
deep and narrow trough, as shown in Fig 
6, by screwing on two sides by means of 
bolts and thumb-nuts. Fig. 8 is a top 
view of the trough with a section inside 
ready for pouring the ozokerite or paraf- 
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about the coils has proved durable, being 

still as good as when constructed, though 

used with an electrolytic interrupter. 

NOTE CLXXIXB ARRANGEMENTS OF THE 
MULTIPLE SERIES SPARK-GAPS, CON- 
DENSERS, SOLENOIDS AND TERTIARY 
COILS OF THE INTERCHANGEABLE SEC- 
ONDARY INDUCTION COIL ILLUSTRATED 
IN NOTES CXII, CXL, CXLI. 


In notes exii, exl and exli, method of 
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fine about the coils. When the insulating 
material is cold, the sides of the trough 
are removed, the soft rubber sheet lining 
peeled off and the metal frame and disc 
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OTE ON X-LIGHT. 








controlling the series spark-gaps and Ley- 
dens of an inductorium for exciting 
X-light tubes for use in medical diagnosis 
were described. 
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Fie. 1.—Note 179B—Nore on X-Lienr. 


gently warmed to release the section; the 
excess of insulating compound being re- 
moved with a knife. As stated in note 
exii and exxxvii, this casting of insulating 
material about the coils is not necessary 
in this climate, though during the damp 
weather of August it diminishes the leak- 
age. The coil constructed on the plan 
shown in note cxii without any insulation 


The object of the present note is to show 
further details, as the coil has proved 
practical. 

To avoid making this note too long, 
the reader is requested to first refer to the 
notes mentioned. Fig. 1 is an end view 
of a seventy-centimetre coil, showing the 
arrangements of one of the two spark- 
gaps and condensers. 
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The multiple series spark-gaps, one of 
which is shown at MSC, are operated by 
cords within reach of the observer while 
making the examination. 

This method of controlling the light is 
not, however, so good for general medical 
examinations as that illustrated in notes 
exlix, clv, clvi, though particularly suited 

mr {jre 
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wire wound on an insulating cylinder and 
connected at each end with the interior 
coating of the Leydens LJ by the rods 
CR and CR1, which also serve as supports. 
The French have for some years used 
solenoids in therapeutics with good re- 
sults, and as their use is extending to 
this country, it is worth while to do what 


ree(p * 








= ft 





























Sisen 























Ber 


<s 
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for the double target X-light tubes used 
in stereocryptoscopy, where two multiple 
series spark-gaps on the negative terminal 
afford a convenient means of adjusting 
the intensity of the illumination produced 
by the X-light from the two targets. To 
control a spark-gap, the observer holds a 
handle H in his hand, raising or lowering 
the rod R by means of the cord C, thus 
regulating the current through the X-light 
tube which is attached to the wire TW and 
to a similar one on the other terminal of 
the coil. The end of the regulating cord, 
which passes over the pulley PI, is always 
vertical over the rod R in whatever posi- 
tion the swinging arm SGA may be placed 
to bring the handle H into convenient rela- 
tions with the observer while examining a 
patient. 

The arrangements of one of the two 
Leydens in the secondary of the induc- 
torium is shown in Fig. 1. The Ley- 
den LJ is held in the metal cup LC, and 
as it is not attached to the cup can easily 
be removed to allow one of a different ca- 
pacity to be substituted. A Leyden can 
be thrown out of electrical connection with 
the inductorium by raising the arm LR 
to the position LR2, shown by the dotted 
line. This can be done iby the observer 
during the examination by means of a 
cord. Two strong uprights of insulating 
material support the ball CB to which is 
attached a rod and chain making connec- 
tion with the inner coating of the Leyden. 
This ball and a similar one on the other 
end of the inductorium serve as supports 
for the tertiary coil mentioned in note 
exii and shown in the present note in Fig. 
2, taking the form of a single coil of 


would have been a waste of effort at the 
time note cxii was printed; namely, to 
describe in detail methods of attaching 
solenoids and tertiary coils to the Leyden 
circuits of the inductorium. The solenoid 
is provided with two binding-posts B and 
BI for the attachment of cords leading 
to the patient. Outside of the solenoid 
may be attached a micanite tube MT about 
which are wrapped many turns of fine in- 
sulated copper wire enclosed in a second 
micanite tube MT2, the space between be- 
ing filled with a mixture of paraffine and 
petrolatum. ‘The terminals of this coil 
are attached to binding-posts TP and TP2, 
from either or both of which wires may 
be led to the patient, the character of the 
discharge being modified ‘by the length of 
the spark-gap in the secondary of the in- 
ductorium as well as by the capacity of 
the Leydens. The currents obtained from 
this arrangement of a tertiary coil are of 
considerable value in electrotherapeutics. 
Further modifications of the discharge are 
obtained by extra spark-gaps. If the 
solenoid and tertiary coil are removed and 
wires connected with the binding-posts B 
and BI and to the patient, his body is the 
seat of surgings of a similar type to those 
obtained from the Leyden discharges of a 
static machine. As these discharges from 
a static machine were really high-fre- 
quency, though called by other names, it 
is evident the use of high-frequency cur- 
rents in electrotherapeutics is older than 
is usually supposed. 

A high-frequency current is usually con- 
sidered to be one from a Tesla coil, though 
Henry many years ago showed all Leyden 
currents were of high frequency, but it 
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was not until Tesla, amplifying the work 
of Hertz, published his beautiful research. 
es that high-frequency currents were taken 
up by the French and developed into q 
valuable system of electrotherapeutics, We 
are, in America, not yet awake to their 
value, though instrument catalogues of re. 
cent date show one or two firms are be. 
ginning to manufacture duplicates of Eng. 
lish copies of French apparatus made im. 
perfectly after Tesla’s ideas, instead of 
adopting his beautiful designs and coils 
with which he has produced the most won- 
derful electric discharges ever developed 
by man—measured not by centimetres, but 
extending to many metres. 

NOTE CLXXIXC—ON MERCURY VAPOR Iy 

X-LIGHT TUBES. 

In former papers the need of keeping 
mercury vapor out of X-light tubes was 
frequently mentioned, but the matter jg 
so important that it will be made the 
subject of a separate note. Make an X- 
light tube and connect it with the mer- 
cury pump. ‘Treat the tube until good X- 
light is obtained. Leave the tube on the 
pump with the connecting valve open for 
three days. Excite the tube and examine 
the light with a spectroscope. The mer- 
cury lines will be distinctly seen. The 
tube will be of a less green color. There 
will be no normal cathode stream and no 
X-light, for the current is carried by the 
mercury instead of in the cathode stream. 
Make a new X-light tube. Connect it 
with the mercury pump. Exhaust until 
the resistance is equal to twenty centi- 
metres of air between three-centimetre 
brass balls. Stop the current for ten 
minutes to allow the resistance of the 
tube to rise. Start the current. The 
resistance will be so high a Geissler effect 
will appear on the pump. As a result 
the tube will appear abnormally white. 
On examination with the spectroscope the 
mercury spectrum will be seen. 

Two hours pumping may be required 
to produce a suitable quantity of X-light. 
These experiments illustrate in a marked 
degree what frequently happens to a less 
extent without being observed in the rou- 
tine preparation of X-light tubes. It 
may be said no one agent is so frequently 
the cause of trouble in the preparation 
of X-light tubes as mercury vapor. On 
this account mechanical pumps should al- 
ways be used in the commercial prepara 
tion of X-light tubes. That mechanical 
pumps can not produce high vacua is 00 
objection to their use, because as repeat- 
edly stated in earlier papers, high vacua, 
though said by all writers to be impera 
tively necessary in X-light tubes, are 
worse than useless. 
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EXPERIMENTS ON EDDY CURRENTS.‘ 


BY W. M. THORNTON. 
(Concluded.) 

In my last year’s paper it was shown 
that imperfect centering caused double- 
frequency-waves of magnetization in the 
solid cores when the armature was re- 
yolved mechanically with no current of 
any kind in its windings. During some 
experiments at Neptune Bank station it 
occurred to me that the magnetic circuit 
of the exciter of the recently installed 
1,500-kilowatt turbo-generator might show 
signs of internal movement. An explor- 
ing coil of ten turns was, therefore, 
wound around the yoke of the machine, 
which is bipolar, mounted on the end of 
the turbine shaft, and itself separately 
excited from the main exciter bus-bars. 
The remarkable result is shown in curve 
Ill, Fig. 1. There are two effects pres- 
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Fie. 1.—OsciLnLoGRAM CURVES. 


ent, one synchronizing with the three- 
phase current generated in the main cir- 
cuit, the other with commutation in the 
exciter. ‘The generator has four poles 
and a revolving field. The oscillograph 
motor was driven from the main supply, 
and the cause of the wave in the curve 
must be looked for in something which 
goes through a cycle in half a revolution 
of the shaft. The current leaving the 
exciter showed no such wave, but only a 
small, irregular ripple evidently set up 
by the three-phase reaction. The dis- 
turbance must, therefore, arise within 
the exciter, and it is not difficult to see 
that such an effect can only be produced 
by a slight eccentricity of the armature 
on its shaft, so that when the hump is 
opposite either pole the reluctance of the 
exciter circuit is least, and when between 
them greatest, causing a reaction at double 
the speed of the exciter—that is syn- 
chronizing with the main supply. The 
Breage read before the New Castle local section of = 
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superposed ripple has fifteen periods to 
that of the wave, and therefore coincides 
with the frequency of commutation, for 
the exciter has thirty segments. The 
machine delivers 210 amperes at thirty 
volts, and the demagnetizing ampere- 
turns vary by about 125 during each 
short-circuit. For let the angle covered 
by one brush be @, then when commuta- 
tion is perfect there is a change of cur- 
rent from a positive to a negative maxi- 
mum in that space. By unfastening one 
of the connections to the commutator 
and joining the ends to two slip-rings, 
the brushes of which are then connected 
by a low resistance, this change of cur- 
rent can be observed in an oscillograph. 
Fig. 2 is a typical curve from a machine 
with wide carbon brushes. The current 
falls rapidly to zero and grows slowly to 
its opposite maximum. Let the point of 
passing through zero be after 0.06 of the 
brush angle has been traversed, then the 
entering current will be rapidly falling 
while the leaving current is rising, the 
effect in cross ampere-turns being the 
same as if the former persisted at its full 


value for an angle 0.03 0, then suddenly 


eeased, and the latter reached and main- 
tained it about 0.7 6 before release. There 
is, therefore, a resultant peripheral 
shift of the cross ampere-turns equal to 
the mean of these effects, or about 0.36 
6%, C/360; where C is the total number 
of conductors on the armature. Taking 
6 = 20 degrees, there is for the exciter 
an oscillating peripheral variation of 
about 0.36 x 20 x 105 x 60/360, or 
123 ampere turns. This may not ap- 
pear great, but in a low voltage machine 
it may be an appreciable fraction of the 
total winding ampere-turns. In this case 
it is sufficient to disturb the whole mag- 
netic circuit to the extent shown. The 
section of the yoke is eight inches by 
fourteen and one-half inches, and it is 
of cast iron, in which, as we have seen, 
there is comparatively small damping by 
eddy currents. The effect is not likely 
to cause much loss by core heating, but 
it is this further evidence of disturbances 
in the magnetic circuits of large commer- 
cial machines constructed with great ac- 
curacy which leads me to regard them as 
universal, and as a general source of loss 
of efficiency. 

To illustrate the extent to which these 
oscillations set up in commutation affect 
the magnetic circuit, I connected the 
series coils of a Pallion six-pole gener- 
ator, which has a steel frame and poles 
and cast-iron shoes, to the hot-wire gal- 
vanometer, and, keeping the load con- 
stant, varied the brush position. (There 
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is a slight permanent reaction caused by 
the armature running out of centre by 
an amount too small to be observed. This 
variation of reluctance can be seen in 
curve IV, Fig. 1, where the voltage in an 
exploring coil placed about the bobbins 
varies between the limits of the shaded 
area in time with the speed of the ma- 
chine, the oscillograph motor running at 
three times the speed. This is a con- 


+la 


eka, am 
i ma 7 A Te Hs. 
| ! 
—U 
re 


Fie. 2.—OscrLLOGRAM OF CHANGE OF CURRENT 
DourinG COMMUTATION WITH WIDE CARBON 
BRUSHES. 








firmation of the cause of the wave in the 
Wallsend curve, though it was in that case 
stationary on the screen, the speeds being 
identical.) Any increase of voltage can 
then only be due to the change in the 
magnetizing ampere-turns during com- 
mutation, for this is the only thing which 
is varying. It is seen from Fig. 3 that 
when the brushes are rocked backward 
until there is sparking, there is an active 
movement within the core, which when 
they are brought forward is much less. 
Both curves show signs of rapid changes 
of considerable amplitude. To investi- 
gate this further, the resistance connect- 
ing the experimental slip-ring brushes 
was removed and the two adjacent com- 
mutator segments short-circuited by a 
copper bridge. One coil of the armature 
then acts as an exploring coil, the volt- 
age in which is at every instant propor- 
tional to the strength of the field through 
which it is passing. 

It was found that when the brushes of 
a generator under load are moved back- 
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Fig. 3.—VARIATION OF EXPLORING CorL, VOLT- 
AGE WITH Brus Position IN ContTINUOUs- 
CURRENT GENERATORS. 

ward, the magnetism in the gap is caused 

to oscillate at a speed much higher than 

that of the machine, and in ripples. These 
are in a state of oscillation, the amplitude 
of which is greater with strong fields and 
for brush positions which correspond to 
commutation taking place in a strong 
field. The effect does not depend upon 
sparking at all. In generators or motors 
the ripples are strongest at the pole-tipe 
with the most stray field. 

It may therefore be concluded that of 
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the four causes given, the first and third 
are active in producing eddies. The sec- 
ond is known to be by the heating of 
pole-faces with slotted armatures. It re- 
mains to examine the effect of the last. 


IV—INFLUENCE OF PERIODIC IRREGU- 
LARITY OF ARMATURE ROTATION AND 
OF UNEQUAL TURNING MOMENT IN 
PRIME MOVERS. 

The first three may be regarded as in- 
ternal in their origin, the armature swing- 
ing as external. It is peculiar to certain 
classes of alternating-current machines. 
Synchronous motors and rotary con- 
verters, even when provided with damping 
devices, have free periods of oscillation, 
so that a sudden change of load or a syn- 
chronous engine speed will start the sys- 
tem swinging about some position of sta- 
bility. This phase swinging, as it is 
called, is known to set the field ammeters 
fluctuating in time with the disturbance. 
There are, therefore, waves of magnetiza- 
tion of low frequency, but great intensity, 
sent into the poles from the armature, 
and the consequent loss of energy there is 
material in reducing the oscillation. Since 
the armature currents are changing at a 
high frequency at the same time as they 
are fluctuating, there is a twofold effect 
on the field while the swing persists, the 
more important of which is not that 
caused by the slow hunting swing itself, 
but by the increased armature reaction. 
‘lo examine this, the hot-wire instrument 
was connected to an exploring coil on a 
converter field delivering single-phase 
current to a second converter, and through 
it to a non-inductive resistance. This load 
was suddenly thrown on and off, with the 
result that both machines started a phase 
swing, which by reason of the eddy cur- 
rents induced in the magnet frames was 
reduced to zero in half a minute, or fell 
to 1/e-th of its initial value in about three 
seconds. The relative magnitudes of the 
two reactions are shown in Fig. 4, which 
is a photograph of the induced exploring 
coil voltage. The swing frequency is 120 
per minute, sufficiently removed from the 
speed of the engine, seventy-four a minute, 
to show that it is a true phase swing effect. 
The ordinates of the curve are a measure 
of the coil voltage which sets up eddies, 
though these are proportional to the square 
of this, which explains the rapidity of the 
damping. Loss from this cause is not in 
any case persistent, and is in a sense a 
direct advantage, but it is closely allied 
with one which is the most serious cause 
of eddy currents of all which have to be 
considered. 

Irregularity of turning moment in an 
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engine driving either continuous or alter- 
nating-current generators cause the arma- 
ture currents to vary in time with the 
period of the engine, and the whole dis- 
tribution system may be set swinging to- 
gether, entailing a loss in the magnetic 
circuits of every synchronous motor or 
converter connected to the mains, and only 
differing from that of Fig. 4 in its per- 
sistence. In other words, it is a forced 
vibration started and maintained by the 
engine. Fluctuations of current in time 
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Fic. 4.—Expitorina Com VoitaceE DuRING 
PHASE SWINGING. 





with the engine can be seen in any large 
alternating-current supply system; even 
turbines are not quite free from this 
source of loss, unless the puffs of steam 
admitted by the governor are too rapid 
for the machines to follow. With the old 
throttle type of governor this does not 
occur. 

Some experiments made last year may 
be of interest in showing that the effi- 
ciency of a transmission system supplied 
from turbo-generators may be several per 
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cent higher than from reciprocating en- 
gines. ‘The two converters in the labora- 
tory were connected single-phase, as in the 
former experiments. They were then 
driven by continuous current—first, from 
a turbo-generator, and afterward from a 
single-cylinder double-acting engine with 
a heavy flywheel. Measuring the input 


and output by carefully calibrated watt- 
meters, it was found that in the former 
case the output was higher than in the 
second, as shown by Fig. 5. 

There can be no question of error of in- 
struments, for the tests were purely com- 
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parative, and under exactly the same cop. 
ditions of excitation and speed, but } 
applying the oscillograph to the fields iv 
the machine in each case, a difference in 
the amplitudes of the exploring coil yolt. 
age was observed. The ratio of the root 
mean square values at full load is 1,93 
Since eddy losses are proportional to the 
square of this, the difference is explained 
as caused by extra eddy currents in the 
magnet frames set up by the swingin 
of the armature currents in each of the 
motors when driven off the single-cylinder 
set. This disturbance was so great that 
the second machine broke step at loads 
corresponding to the sudden droop in the 
efficiency curve; whereas, when driven 
from the turbo-generator, very little fall js 
to be seen at loads fifty per cent greater, 
The case no doubt represents the two ex. 
tremes of engine regularity; but many 
large gas engine plants show much more 
fluctuation on load than does our seventy- 
five-horse-power single-cylinder engine. It 
is fitting that these results should con- 
clude this paper. I am now sure that if 
one had the time and opportunity to con- 
duct a series of experiments on widely dif. 
ferent types of machines, by building them 
first with solid, then with laminated poles 
and yokes, the same result would be 
reached—viz., that it is in the large solid 
iron masses of any machine that the great- 
est dissipation of energy takes place. 


Women in the Telegraphic and Tele- 
phonic Service in Germany. 

United States Consul Monaghan, at 
Chemnitz, Germany, reports that in the 
German telegraphic service women are 
privileged to take any position for which 
their training fits them, while in the postal 
service they are allowed to become assist 
ants at third-class post offices only. They 
have a claim to a pension upon withdrawal 
after faithful service during a prescribed 
number of years. At the present time 
4,000 women are employed in the tele- 
phone service of the German empire, in 
Berlin alone there being 1,000. These po- 
sitions are popular, and the number of 
applications large. Only those physically 
strong are accepted. Applicants must be 
between eighteen and thirty years of age, 
and either unmarried girls or widows with- 
out children. 











“=> 
Electric Power for Tunneling Mont 
Blanc. 

It has been suggested that the large 
water power of the Dora Baltea river be 
utilized to supply electric power for oper 
ating the machinery to be used in tunnel- 
ing through Mont Blanc, as well as for 
running the necessary machine shops. 
After the completion of the power station 
the power will be available to propel the 
trains, thus avoiding the nuisance of 

smoke. 
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PEED-TORQUE CHARACTERISTICS OF 
THE SINGLE-PHASE REPULSION 
MOTOR.' 


S 


BY WALTER I. SLICHTER. 


The single-phase commutator motor has 
attracted considerable attention of late, 
as there is quite a demand in railway 
work as well as in numerous other lines 
for an alternating-current motor that will 
start under a heavy load with a reasonable 
consumption of energy. At present it ap- 
pears that a commutator motor is the only 
type that will fulfil these conditions. 

For some months past the writer of this 
paper has been in charge of a series of ex- 
periments with various types of alter- 
nating-current commutator motors. Dur- 
ing these experiments much attention was 
given to the repulsion motor. It is the 
purpose of this paper to place befdre the 
Institute some of the results obtained, 
and to point out some of the characteris- 
tics of the motor which give future 
promise of making it a very prominent 
factor in some lines of electric rail- 
roading. 

For the benefit of those not already 
familiar with this type of motor, it may 
be here stated that it is a single-phase 
commutating motor, resembling very 
much a regular direct-current armature 
in an induction-motor field. The re- 
semblance to the induction motor is 
carried still further in that there is no 
electrical connection between the primary 
and secondary. This makes it possible 
to wind the primary for a high line 
voltage, while the voltage of the secondary 
winding is chosen at such a value as may 
be commutated satisfactorily, since it is 
short-circuited on itself through its 
brushes. 

The motor has the same characteristics 
as the direct-current series motor ; namely, 
maximum torque at starting, increasing 
torque with increasing current and de- 
creasing speed, and comparatively con- 
stant efficiency through a wide range of 
speed. The maximum speed of the motor 
is limited only by the load and impressed 
Voltage and has no relation to the syn- 
chronous speed. 

Due to the reactance of the motor cir- 
cuits, the power-factor at starting is low 
and will be with any alternating-current 
motor; but in the repulsion motor a low 
power-factor does not mean small torque. 
On the contrary, the maximum torque 
vecurs simultaneously with the lowest 
power-factor; that is, at starting. The 
power-factor of the repulsion motor rises 
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very rapidly with the speed; it reaches a 
good value at one third synchronous 
speed, and values near to ninety per cent 
are obtained over a considerable range of 
speed. For this reason a large number 
of poles is not necessary and frequencies 
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CURVE-SHEET 1.—TEST-CURVES OF A 60-HoRsE- 
Power, 500-VoLtT, 25-CycLe, REPULSION 
Moror. 


of twenty-five, forty, and even sixty cycles 
may be employed. 

The rotating conductors of the second- 
ary cutting the primary flux, generate a 
leading electromotive force which causes 
a leading current to flow therein and gives 


Curve-SHEET 2 
| COMPARISON OF SPEED ANDO TORQUE CURVES 
|OF A REPULSION MOTOR ANO A DIRECT. 
SERIES MOTOR, 50) VOLTS ON EACH. 





CuRVE-SHEET 2.—COMPARISON OF SPEED AND 
TORQUE-CURVES OF A REPULSION MorTor AND 
A Drrect-CURRENT SERIES Motor, 500 Vouts 
on EAacu, 


the high power-factor of the motor. In 
the plain repulsion motor, this leading 
current never reaches a value great enough 
to compensate entirely for the magnetiz- 
ing and other wattless currents at avail- 
able speeds, but the phenomenon is 
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utilized to obtain unity power-factor in 
the compensated type by the addition of 
a second circuit. The inherently good 
power-factor of the repulsion motor makes 
it possible to use larger clearance between 
field and armature than is permitted in 
induction motors, thus greatly increasing 
its value in railway work where compara- 
tively large air-gaps are necessary. 

The curves given are partly from test 
and partly from calculation of motors 
having air-gaps on a side of one-eighth 
inch and more. The air-gap of corre- 
sponding stationary induction motors 
would be 0.40 inch and more. 

The efficiency, while not so good as in 
a direct-current motor, is yet very good, 
reaching values of from eighty to eighty- 
five per cent including gear-loss for sizes 
ranging from 50 to 200 horse-power. 

Commutation at normal speeds is in- 
herently good, due to the revolving field. 
As the speed decreases, the current in- 
creases rapidly, producing a tendency to 
spark, but with the reduced voltage of 
starting the rush of current is limited to 
values within the range of good commuta- 
tion, as in the direct-current motor. 

At higher speeds, ranging above one- 
and-a-half times synchronism, the fre- 
quency of commutation becomes high and 
sparking appears. 

The motor of curve-sheet 1 will start 
with seventy-five per cent of full voltage 
and twice full-load current with no 
trouble from sparking. As these curves 
are prepared upon a railway-motor basis 
and full-load current will produce a rise 
of seventy-five degrees centigrade after 
one hour’s run the ability of the repulsion 
motor successfully to commutate on over- 
loads is equal to that of the direct-cur- 
rent series motor; in fact, better, due to 
the short-circuited commutator which 
makes flashing-over impossible. 

Curve-sheet 1 shows the characteristics 
of a repulsion motor plotted with revolu- 
tions per minute as a base. These curves 
are taken from tests on a sixty-horse- 
power, twenty-five-cycle, 500-volt motor; 
they show the rapidly rising efficiency and 
power-factor and the large torque at start- 
ing. The starting torque is 2,300 foot- 
pounds with an input of 325 amperes, 
and the normal torque during acceler- 
ation, forty foot-pounds at 750 revolutions 
and 125 amperes. Thus the starting 
torque is five times normal and the start- 
ing current 2.6 times normal; or the 
torque per ampere at starting is 1.92 
times what it is at normal speed, should 
occasion demand the full starting capac- 
ity of the motor. 

This gives an idea of the sieep speed- 
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characteristics of the motor, which are 
even better shown in curve-sheet 2. The 
full lines refer to a later type of repulsion 
motor and the broken lines to a standard 
direct-current series railway motor; these 
curves are plotted in the usual way with 
current as a base. This shows that the 
torque increases more rapidly with in- 
creasing current in the repulsion motor 
than in the series; and conversely that the 
speed of the repulsion motor increases 
more rapidly with decreasing current than 
in the series motor. Efficiency, including 
gear-loss, is given and is 84.5 per cent at 
the maximum for the alternating-current 
motor. This motor was designed with the 
steep speed-characteristics for accelera- 
tion work, while the motor of curve-sheet 
4 is designed for constant-speed running 
and has not such steep curves but better 
_constants at light loads. 

The characteristics show the repulsion 
motor to be admirably adapted for ac- 
celeration work, the efficiency of accelera- 
tion being higher than in direct-current 
work, due to the possibility of obtaining 
fractional electromotive forces with alter- 
nating current without introducing the 
dead resistance losses of the direct-cur- 
rent system of control. 

This is shown in the curves in curve- 
sheet 3, which gives the acceleration curves 
fiom test of a twenty-five-ton car equipped 
with two sixty-horse-power repulsion mo- 
tors. The full lines indicate the repul- 
sion motor characteristics and the broken 
lines those calculated for a direct-current 
equipment. The gearing is chosen for the 
same free running speed, thirty-three 
miles per hour, the same average accelera- 
tion, and the same distance covered in 
sixty seconds. For the direct-current mo- 
tor the curve of kilowatts input, miles 
per hour, and miles traveled, are given as 
calculated; and for the alternating-cur- 
rent motor the kilovolt-ampere input, kilo- 
watt input, miles per hour, and miles 
traveled, from test. 

The repulsion motor remains on the 
controller only sixteen seconds and the 
direct-current motor twenty-five seconds. 
The maximum power taken by the direct- 
current motor is seventy kilowatts and 
by the repulsion motor sixty-one kilo- 
watts or sixty-seven kilovolt-amperes. At 
the end of twenty-five seconds the total 
kilowatt-hour input in the two cases is 
0.375 for the direct current and 0.30 for 
the alternating current. At the end of 
sixty seconds both cars have covered a dis- 
tance of 0.039 mile and have reached prac- 
tically the same speed of 32.5 miles per 
hour, the kilowatt-hour input being 0.72 
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for the direct current and 0.685 for the al- 
ternating current. 


By comparing the areas of the 
kilowatt curves in the two cases 
the gain or rather the saving by 


the use of the alternating current is 
readily seen. It is also worthy of note 
that the volt-ampere input of the alter- 


COMPARATIVE SPEED-TIME CURVES 
OF 25-TON CAR WITH REPULSION MOTORS 
AND DIRECT-CURRENT MOTORS. 





CURVE -SHEET 3.—COMPARATIVE SPEED - TIME 
Curves oF 25-Ton CAR witH REPULSION 
Morors AND DirEct-CURRENT Morors. 


nating-current motor is least at starting ; 
that is, the line current is least. As this 
is the time at which the power-factor is 
lowest, it is seen that the effect of the low 
power-factor on the regulation of the 
system is much modified by the small value 
of the current. 

Curve-sheet 4 shows the calculated 


characteristics of a 175-horse-power rail- 


way repulsion motor having an air-gap of 
0.15 inch and wound for 1,500 volts and 
twenty-five cycles. The efficiency, includ- 
ing gear-loss, is eighty-five per cent at the 
maximum and the power-factor is ninety- 
three.’ Such a motor is designed for 
heavy, slow-speed locomotive work, which 
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CurVE-SHEET 4.—CALCULATED CURVES OF 175- 
Horskt-PowER Repussion Motor at 1,500 
VouLts. 


is probably one of the most promising 
fields for the alternating-current motor. 


It is readily seen how well it is adapted - 


for freight haulage by the fact that the 
efficiency of eighty-five per cent is attained 
at a speed as low as 500 revolutions, thus 
permitting a speed of twelve to fifteen 
miles per hour, with a good gear reduc- 
tion. 
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Thus the repulsion motor is well ada t 
ed for acceleration work as well as le 
efficient running at light loads, and hay; 
good constants at low speeds is wel 
adapted for freight haulage at low speeds 

The curves given in this paper all ye. 
fer to the simple repulsion motor, the 
theory of which is given in the paper by 
Mr. C. P. Steinmetz. There are man 
variations of the repulsion motor, more ; 
less complicated, from which a_ better 
power-factor and even a better efficiency 
have been obtained in test. However, a 
description of these various schemes with 
their characteristics would require suff. 
cient space to warrant a distinct paper 
and it is hoped to present such to the In- 
stitute at some future date. 








The Annual Dinner of the American 
Institute of Electrical Engineers, 
The annual banquet of the American 

Institute of Electrical Engineers, which 

is to be held at the Waldorf-Astoria Feb- 

ruary 11, on which occasion Mr. ‘Thomas 

A. Edison will be the guest of honor, 

promises to be an occasion of unusual 

interest and importance. The attendance 
already gives promise of being the largest 
in the history of these gatherings, and the 
committee in charge are more than pleased 
with the favorable responses from speak- 
ers and distinguished guests. Professor 

C. F. Brackett, of Princeton University, 

will be one of the principal guests, and 

among others who expect to attend will 
be Dr. Albert R. Ledoux, president of the 

American Society of Mining Engineers; 

Mr. Ambrose Swasey, president of the 

American Society of Mechanical Engi- 

neers; Colonel Robert C. Clowry, Mr. 

George G. Ward, Mr. Charles A. Coffin, 

Mr. William H. Baker, Mr. John Fritz, 

Mr. A. B. Chandler, Mr. Frederick P. 

Fish and Mr. Joseph B. McCall. Several 

of Mr. Edison’s friends from abroad have 

been invited, among them being Lord Kel- 
vin, Lord Alverstone, Sir William Preece, 
of England; Mr. Gisbert Kapp, of Berlin; 

Mr. E. E. N. Mascart, Paris, and Signor 

Gieuseppe Colombo, of Milan. The din- 

ner committee hopes that all members 

who intend to be present will send word 
to the secretary’s office, 95 Liberty street, 

New York, at the earliest moment possi- 

ble, so that arrangements for their com- 

fort may be made in good time. 

Among the speakers for the evening 
will be Mr. B. J. Arnold, president of the 
American Institute of Electrical Engi- 
neers; Professor Cyrus F. Brackett, of 
Princeton; Dr. A. E. Kenelly, of Har- 
vard; Mr. Samuel Insull, of Chicago: 
Mr. Charles L. Edgar, of Boston; Mr. |. 
C. Martin, of New York, and Mr. Joseph 
B. McCall, of Philadelphia. 
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THE ALTERNATING-CURRENT RAILWAY 
MOTOR.* 


BY CHARLES P. STEINMETZ. 


For electric railroading a motor is re- 
quired which maintains a high value of 
efficiency over a wide range of speed. 
That is, the torque per ampere input at 
constant impressed voltage must increase 
with decrease of speed, the speed increase 
with decrease of load. 

In electric motors, torque is produced 
by the action of a magnetic field upon 
currents flowing in an armature movable 
with regard to the field. If then the field 
is constantly excited—shunt motor on con- 
stant potential—the torque is approxi- 
mately proportional to the current, the 
speed approximately constant at all loads. 
If the field is excited by the main current 
of the motor—series motor on constant 
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ope 


TTT 


i Bis 





Fic. 1.—E1eHt-PoLE SINGLE-PHasE ALTERNAT- 


ING SERIES Motor, 200 Vouts, 85 CycLEs. 


potential—the field strength and thereby 
the torque per ampere varies approximate- 
ly proportional to the current, and there- 
by the load, the whole torque approxi- 
mately proportional to the square of the 
current and the speed inversely propor- 
tional to the current, leaving saturation 
out of consideration. That is, the motor 
has the characteristic specified above for 
a railway motor. 

Since the direction of rotation of the 
direct-current motor is independent of the 
direction of the impressed electromotive 
force, with laminated field the direct-cur- 
rent motor can be operated with alternat- 
ing currents. By the use of alternating 
currents it becomes possible to transfer 


'A paper presented at the 188d meeting of the Ameri- 
can Institute of Electrical Engineers, New York, Jan- 


uary 29, 1904. 


ELECTRICAL REVIEW 


current from circuit to circuit by induc- 
tion, and instead of passing the main- 
line current through the armature of the 
alternating-current motor, the armature 
circuit can be closed upon itself and the 
current induced therein as transformer 
secondary by a stationary primary coil 
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Fic. 2.—SHowrmse ARMATURE AS PRIMARY CIR- 


CUIT CLOSELY SURROUNDED BY A SHorT-C1R- 


CUITED SECONDARY CIRCUIT. 


in the main circuit surrounding the arma- 
ture. 

Condition of operation of the direct- 
current motor type on alternating current 
is, however, that the current in field and 
armature reverses simultaneously. This 
is by necessity the case in the series motor. 
In the shunt motor, however, the armature 
current as energy current should be in 
phase with the impressed electromotive 
force, while the field current as magnet- 
izing current lags nearly ninety degrees. 
To bring it back into phase, W. Stanley 
tried condensers in series in the field cir- 
cuit, but failed, due to the impossibility 
of neutralizing the self-induction of the 
field which varies with the commutation 
and the frequency, by the negative self- 
induction of the condensers, which varies 
with the frequency in the opposite direc- 
tion. The solution of the problem has 
been found by the use of polyphase sys- 
tems, by utilizing for the field excitation 
the electromotive force in quadrature with 
the armature currents acted upon by the 
field magnetism. As I have shown else- 
where, the polyphase induction motor can 
be considered as a development of the di- 
rect-current shunt motor for alternating- 
current circuits, and indeed has all the 
shunt motor characteristics regarding 
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speed, torque, etc. As railway motor the 
induction motor has therefore not been 
exploited, although it has been strongly 
recommended in those very few cases 
where it appeared good engineering. Ex- 
perimental work with polyphase induction 
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motor railways has been carried on con- 
tinuously since 1893. 

While in the early days of alternating- 
current motor development, all other en- 
gineers were industriously developing the 
type with shunt motor characteristic, only 
Rudolph Eickemeyer, of Yonkers, was far- 
sighted enough to realize the absolute ne- 
cessity of the series motor characteristic 
for railway work and undertake the de- 
velopment of the single-phase alternating- 
current series motor. I had the good 
fortune at that time to be associated with 
Mr. Eickemeyer. 

As was pointed out by G. Kapp, I be- 
lieve in 1888, the power-factor of the 
alternating-current series motor is in- 
herently low, since the same magnetic flux 
which induces, proportional to the fre- 
quency of rotation, the electromotive force 
of useful work in the armature conductors, 
induces in the field coils an electromotive 
force of self-induction, proportional to the 
frequency of alternation, thereby giving 
the armature the same number of turns 
as the field (which is more than permissi- 
ble in good practice, since good practice 
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Fic. 4.—Power-Factors. 


requires weak armature and strong field). 
Even at synchronous speed the electromo- 
tive force of rotation of the armature 
would still only be equal to the electro- 
motive force of self-induction of the field ; 
and the power-factor, allowing for an ad- 
ditional self-induction of the armature, 
would be below seventy per cent. This 
probably deterred the other engineers from 
considering the alternating-current series 
motor. 

Eickemeyer solved the difficulty by de- 
signing the armature with a number of 
turns several times greater than the field 
(24 to 7 in the first motor built) and 
neutralizing the armature self-induction 
and reaction by a stationary secondary cir- 
cuit surrounding the armature at right 
angles electrically to the field circuit (the 
“eross-coil,” as he called it), and either 
short-circuited upon itself or energized by 
the main current in opposite direction to 
the current in the armature. 

In January, 1891, I tested the first 
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motor of this type, a bipolar motor with 
tne following constants: 

Field: two coils of fourteen turns No. 
10 B. S. wire, connected in parallel. 

Armature: twenty-four coils of four 
turns each of No. 12 B. S. wire. 

Secondary circuit: two coils of eighteen 
turns each of No. 10 B. S. wire connected 
in parallel. 

At 100 cycles and 150 volts impressed 
electromotive force, this motor gave a 
three-fourths synchronous speed. 

Current: forty-five amperes. 

I’?R: 400 watts. 

Hysteresis and eddy currents: 900 
watts. 

Total output, including friction: 4,000 
watts. 

Hence: 

Efficiency, 75.5 per cent. 

Power-factor, 79 per cent. 

The starting current cf this motor at 
150 volts was seventy amperes. 

As bipolar motor with the very high fre- 
quency then used, the speed, 4,500 revolu- 
tions at three-fourths synchronism, was 
undesirably high, so we immediately pro- 
ceeded to build an eight-pole motor. In 
this, solid copper rings were used as sec- 
ondary circuits surrounding the armature 
and neutralizing its self-induction, with 
an effective copper section more than four 
times that of the armature conductors. The 
ratio of armature series turns to field 
series turns was about four. This motor 
was tested in 1892. The record of tests 
is given in Fig. 1, the observed values 
being marked on the curves. For com- 
parison on this sheet is also given the 
direct-current voltage required to operate 
this motor at the same speed and current. 

As seen, when approaching synchronous 
speed, the power-factor is nearly ninety 
per cent. The commutation was fair at 
eighty-five cycles, the highest frequency 
at which our factory engine was able to 
drive the alternator, and perfect at thirty- 
three cycles. 

A number of railway motors of this 
type were designed. The great difficulty, 
however, was that during these early days 
125 to 133 cycles was the standard fre- 
quency in this country, sixty cycles hardly 
considered, and twenty-five cycles not yet 
proposed. 

The efficiency of this alternating-cur- 
rent series motor is slightly lower than 
that of the same motor on direct-current 
circuit, due: 

(1) To the hysteresis loss in the field. 

(2) The hysteresis loss in the armature 
core, which is of full frequency up to syn- 
chronism and of still higher frequency, the 
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frequency of rotation, beyond synchron- 
ism. 

(3) The I*R loss in the short-circuited 
secondary conductors surrounding the 
armature. 

As seen, to make the alternating-current 
series motor practicable, the transformer 
feature must be introduced, by having its 
armature as primary circuit closely sur- 
rounded by a short-circuited secondary cir- 
cuit, as shown diagrammatically in Fig. 2. 

Instead of closing the stationary circuit 
upon itself as secondary circuit and feed- 
ing the main current into the rotating 
armature as primary circuit, mechanically 
the same results would obviously be ob- 
tained by using the stationary circuit as 
primary energized by the main current and 
closing the armature upon itself as sec- 
ondary by short-circuiting the brushes and 
thereby keeping the main current and the 
line potential away from the armature, as 
shown diagrammatically in Fig. 3. This 
introduces the great advantage of re- 
versing the sign of the uncompensated 
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Fic, 5.—SHOw1nG SHORT-CIRCUITED ARMATURE, 
SURROUNDED By Two Corts aT Rieur AN- 
GLES witH EAcH OTHER AND CONNECTED IN 
SERIES. 

part of the armature self-induction, so 

that it is subtractive, which results in an 

essential improvement of the power-fac- 
tor, especially at low speed. 

This is shown in Fig. 4, where the speed 
as abscisse, in per cent of synchronism, 
are plotted the power-factor of the Hicke- 
meyer compensated series motor of Fig. 
1, of ratio armature to field was four, and 
the power-factor of one of the first railway 
repulsion motors, or ratio armature to 
field was 3.5. 

The compensation of the armature self-. 
induction in Fig. 3 is based on the feature 
of the transformer that primary and sec- 
ondary current are in opposition to each 
other. The secondary current of the 
transformer, however, lags slightly less 
than 180 degrees behind the primary cur- 
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rent; that is, considering it in the revers: 
direction, is a leading current with regard 
to the primary current. The current ip 
the armature in Fig. 3, is, therefore, g 
leading current with respect to the line 
current, and so not only does not add an 
additional lag but reduces the lag caused 
by the self-induction of the field-exciting 
coil. 

This motor then consists of a short-cir. 
cuited armature surrounded by two coils 
at right angles with each other and con. 
nected in series, as illustrated in Fig. 
5; the one, A,, parallel with the effective 
armature circuit, acting as primary of a 
tiansformer to induce the secondary arma- 
ture current; the other, A,, the field ex. 
citing coil. The ratio of turns of these 
coils, , to n,. is the ratio of effective 
armature series turns to field turns, as 
discussed before. Obviously, these two 
coils can be replaced by one coil at an 
angle with the position of brushes as 
shown in Fig. 6, and the cotangent of the 
angle of the axis of this coil with the posi- 
tion of the brushes is above ratio; that is, 
the smaller this angle the greater is the 
ratio of armature to field turns; that is, 
the better the power-factor of the motor. 

This motor, Fig. 6, is Professor Elihu 
Thomson’s repulsion motor. 

In the armature an electromotive force 
is induced by the alternation of the mag- 
netic field, M., of coil A,, proportional to 
M, and to the impressed frequency and 
in quadrature with M,; and an electro- 
motive force is induced by the rotation 
through the magnetic flux M, of coal A,, 
proportional to M, and to the frequency 
of rotation and in phase with M,. These 
two electromotive forces must be equal and 
opposite, since the armature is short-cir- 
cuited (neglecting the resistance and self- 
inductive reactance of the armature) and 
at synchronism. Therefore M, and M, 
are equal and in quadrature with each 
other; that is, in the armature of the mo- 
tor, Fig. 5, and therefore of the repulsion 
motor, Fig. 6. At synchronism a uniform 
rotating field exists and the hysteresis loss 
in the armature core is therefore zero at 
synchronism and at other speeds propor- 
tional to the difference between speed and 
synchronism ; that is, to the slip, just as 
in the polyphase induction motor, while 
in the motor, Fig. 2, the hysteresis loss 
in the armature core is proportional to 
the impressed frequency or the frequency 
of rotation, whichever is the higher fre- 
quency. The hysteresis loss of the 1 
pulsion motor is therefore lower than thet 
of the same motor as compensated series 
motor. 

In general, if in the repulsion motor in 
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Fig. 6 the magnetic flux in line with the 
prushes, which does not induce electro- 
motive force by rotation but only by alter- 
nation, is denoted by M,, the magnetic 
flux in quadrature with the brushes which 
‘nduces electromotive force in the arma- 
ture by its rotation but not by the alterna- 
tion of the flux, by M,, and the magnetic 
fux in the axis of the primary coil A, 
which is much nearer to M, than to M,, 
since good power-factor requires a small 
angle , by M, the two electromotive 
forces induced in the armature, by the 
rotation through the flux M,, are: 
E, = 27N,M,n, 
By the alternation of the flux My. 
E, = —j2aN Man 
Where » = number of armature turns ; 
N = impressed frequency ; 
N, = frequency of rotation. 


“i<— 





Fic. 6.—REPULSION Motor CHARACTERISTICS. 


Since, approximately, E, = K,, it is, 
ji NoM,=N M, 
or 
jM,: NM, = NW: KX, (1) 

That is: M, and M, are in quadrature 
in phase and the ratio of their intensity is 
inversely proportional to the ratio of speed 
to synchronism. 

That is, in the repulsion motor an 
ellipticully rotating field exists which be- 
comes circular; in other words, a uniformly 
rotating field, at synchronism. Below 
synchronism the component M,, which 
induces electromotive force by the rota- 
tion of the armature, is greater than M,, 
the more the lower the speed. ‘The 
flux M interlinked with the primary coil 
is, however, nearer to M, and therefore 
below synchronism, especially at low 
speeds. The magnetic flux, which induces 
electromotive force by the rotation of the 
armature and so represents the useful 
work, is greater than the magnetic flux 
which interlinks with the primary coil 
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and so gives the lag of the primary cur- 
rent. ‘This accounts for the high power- 
factor of the repulsion motor at low 
speeds. 

Neglecting resistance and self-inductive 
reactance, it is, 


M = constant 


corresponding to the impressed voltage. 
From equation (1) it follows : 


M, = 7 M, (N,/N) 
Hence, 
M = M, cos w + M, sin o 
= M, [sin » + 7 (N./N) cos o} 











M, = - 
~*~ gina + 7 (No/N) cos w 
(2) 
w= M 
~*~ cos o — 7 (N/N,) sin 


MAGNETIC FLUX 
IN 





Fie. 7.—MAGNETIC FLUx DISTRIBUTION IN 
REPULSION Motor. 


or, absolute : 








M 
i = Vue + (No/N)? cos? w 

M (3) 
M. 


* = V/ cost w + (No/N)? sin? o 
At synchronism: N, = N, it is: 

M,= M,=M 
N, = 0, it is: 


At standstill : 


In Fig. 7 are shown the two quadrature 
components M, and M, of the magnetic 
field of the repulsion motor, for o = 16° 
and M = 1. 

(To be concluded.) 
=> 

Steam being discharged from a boiler 
at eighty-five pounds pressure into a tank 
having 7.5 pounds pressure, fifty-seven 
pounds of steam would pass per minute 
through an orifice of one square inch. A 
boiler with grate area sixty square feet; 





heating surface 1,800 square feet; steam | 


pressure eighty-five pounds per square 
inch, would require a steam pipe six and 
three-quarters inches diameter. 
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BOOK REVIEW. 

“Telephony.” Part iv. Construction of 
aerial lines. Arthur V. Abbott. New York. 
McGraw Publishing Company. Cloth. 277 
pages. 5 2/3 by 7% inches. 143 illustra- 
tions. Supplied by the ExecrricaL REVIEW 
at $1.50. 

This volume is an elementary descrip- 
tion of aerial telephone lines as construct- 
ed by the Chicago and Central Union 
Telephone companies some five years ago. 
Since that time no radical changes have 
been made in the general style of con- 
structing this part of a telephone plant, 
improvements being largely in the direc- 
tion of heavier and more substantial con- 
struction. For instance, we see no men- 
tion of heavy steel guy stubs in this vol- 
ume, whereas at the present time the best 
practice allows of nothing else in the con- 
struction of plants in large cities. In 
place of the old wood stub, a twelve-inch 
I-beam, with two pieces of half round 
wood clamped on the two sides so as to 
give it a round appearance, is used, or 
by some companies two pieces of half 
round section, five-inch radius, one-quar- 
ter inch thick and twenty feet in length 
with edges turned out and riveted, make 
good stubs when set in concrete. Stand- 
ard steel pipe ten inches in diameter also 
makes a good stub, but is more expensive. 
The author’s tables of costs are, as in 
former volumes, of little value, as the 
prices of both material and labor have 
increased greatly since the work was done 
upon which the author bases his calcula- 
tions. Thus the prices given for poles 
are from two to three dollars less than the 
actual cost to-day. The volume would 
have been of more value to those interest- 
ed in the construction of aerial telephone 
lines if it Lad dealt further with those 
problems which are confronted every day ; 
thus the author might have explained in 
detail the best methods of protecting both 
aerial, underground and submarine cables, 
under different conditions, from light- 
ning, high tension and other dan- 
gerous currents; the author might 
have given a chapter to causes leading 
to the crystallizing and cracking of the 
lead sheath of aerial cables and pointed 
out the way to prevent same. Instead 
of furnishing such valuable information 
as this, however, we are furnished with 
tables of costs based upon prices of labor 
and material some years back, and with 
drawings giving the dimensions of stand- 
ard parts, such as cross-arms, braces, 
anchor rods, ete., all of which are as fa- 
miliar to every one in the construction 
department of a telephone company as 
the size of the collar he wears. 
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The American Institute of Electrical Engineers. 


Alternating-Current Railway Motors Discussed at the 183d Meeting, Held in New York City, January 29, 1904. 


Institute of Electrical Engineers 

was held at the Chemists’ Club, 
108 West Fifty-fifth street, New York 
city, on Friday evening, January 29. The 
meeting was called to order by President 
Arnold, who spoke on the progress that 
had been made toward the organization 
of the International Electrical Congress, 
to be held at St. Louis, and said that the 
officers of the Institute and of the con- 
eress were working together in perfect har- 
mony. He called attention to the annual 
dinner, to be held on the eleventh of 
February, the present indications being 
that it would be the most elaborate affair 
of the kind that the Institute had ever 
undertaken. 

Mr. Charles P. Steinmetz, of Schenec- 
tady, was called upon by the president to 
read his paper entitled “The Alternating- 
Current Railway Motor.” In introducing 
his paper Mr. Steinmetz said that the 
original intention had been to give a com- 
prehensive review of the alternating-cur- 
rent series motor, but he had afterward 
decided that it would be more appropriate 
at this time to call attention to the work 
done by an American inventor, Mr. Ru- 
dolph Eickemeyer, twelve years ago, which 
at that time was so far in advance of prac- 
tice that it attracted little or no atten- 
tion. Mr. Steinmetz gave an account of 
his work with Eickemeyer, and traced the 
development of the repulsion motor, giv- 
ing the analytical theory of this type. The 
paper appears on another page of this 
issue. 

Mr. Walter I. Slichter, of Schenectady, 
followed Mr. Steinmetz with a short paper 
on “The Speed Torque Characteristic of 
the Single-Phase Repulsion Motor.” This 
paper also appears in this issue. Mr. Slich- 
ter discussed the behavior of the repulsion 
motor in actual operation, gave curves 
obtained both by computation and from 
results of tests of its performance, and 
compared the speed time curves of a mo- 
tor of this type with those of a direct-cur- 
rent railway motor. 

Mr. B. G. Lamme, of Pittsburg, Pa., 
was called upon to open the discussion. 
He called attention to the fact that when 
his paper upon a single-phase alternating- 
current railway system had been read be- 
fore the Institute in September, 1902, 
much doubt had been expressed as to the 
possibility of developing an alternating- 
current commutating motor which would 
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be free from disastrous sparking. Now 
opinion had changed to such an extent 
that this question was seldom raised. By 
the use of diagrams, Mr. Lamme illus- 
trated the different types of alternating- 
current commutating motors. There are 
two types, both of which he considers 
series motors. The first type is the straight 
series motor, in which the armature is 
connected in series with the field, and car- 
ries the same current. The other type is the 
transformer motor, and this may be subdi- 
vided into two classes. In the first there is 
one stationary winding and the armature, 
the secondary of a transformer, having 
current induced in it. In the second type, 
which is the repulsion type, there are two 
stationary windings placed at right angles. 
One is the field winding, and the other 
forms the primary of a transformer, of 
which the secondary is the armature. In 
these motors there are two reactive electro- 
motive forces set up—one due to the in- 
ductance of the field, and the other to the 
electromotive force set up in the armature. 
The first is usually largely inductive; the 
second, largely non-inductive. To obtain 
a high power-factor in such a motor it is 
essential that the non-inductive electro- 
motive force be large, as compared with 
the inductive. In other words, the elec- 
tromotive force set up in the armature 
should be large compared with the re- 
active electromotive force of the field. 
This may be done bv increasing the speed, 
though the limit is soon reached here. 
Another way is to increase the number 
of turns on the armature. It is also es- 
sential to consider here the current flowing 
in the two circuits; and to establish a high 
power-factor the ratio of armature am- 
pere-turns to field ampere-turns must be 
high. In this way any desired power-fac- 
tor may be obtained. 

In regard to the high starting torque 
shown in the curves exhibited by Mr. 
Steinmetz, when compared with the direct- 
current series motor, he thought that this 
could ibe attributed to the unsaturated con- 
dition of the magnetic circuit in the alter- 
nating-current motor. In the direct-cur- 
rent series motor the field is purposely 
saturated at low speeds, in order to obtain 
a light machine. If the field of the di- 
rect-current motor were not saturated, the 
same starting torque could be obtained. 

Mr. Lamme explained the action of the 
repulsion motor, showing how the direc- 
tion of the flux through the armature is 


distorted by the armature reactions. There 
are two electromotive forces set up in the 
armature winding—one due to the alter. 
nating field and to the rotation of the 
armature, and the other due to the trans. 
former winding. These are in quadrature, 
and in order to secure a high power-factor 
it is necessary to have the ampere-tums 
in the armature high, and those in the 
field low. He had made a few computa- 
tions from the data obtainable, and com- 
paring his results with the curves shown, 
had come to the conclusion that the arma- 
ture was somewhat inductive, as his re. 
sults had given power-factors higher than 
those shown in the curves. 

As to the relative behavior of the 
straight series motor and the repulsion 


-motor, he had found from experiment 


that the series motor gave a better starting 
torque. This is indicated by the starting 
characteristics. The torque characteristic 
of the repulsion motor, plotted on a cw- 
rent base, is first convex toward the 
base, and then bends over, showing that 
as the speed approaches zero, the torque 
approaches a limit. In the series motor 
there is no such change in the characteris- 
tic as the torque curve continues to rise 
until the motor is at a standstill. He 
thought that as in the series type the 
flux density is constant at all parts of the 
field, a more economical construction could 
be had than in the case of the repulsion 
motor. 

Mr. Lamme spoke briefly on the diffi 
culty which had been encountered in Ev- 
rope in obtaining satisfactory commuta- 
tion with the compensated motors being 
developed there. Two methods had been 
tried, neither of which seemed to him 
satisfactory. In one, to diminish the 
heavy currents flowing during the short- 
circuit caused by the brushes, the thickness 
of the brushes had been decreased—in one 
instance to one-eighth of an inch. In 
his opinion such a brush was not prac 
tical. He had experimented with brushes 
as narrow as one-quarter of an inch, and 
found that they chipped and splintered 
to such an extent that they could never 
be used satisfactorily on a railway motor. 
In the other method an armature having 
two independent windings had been tried, 
but this increased the cost and complica- 
tion, and he thought it would not do. 

As regards the high power-factor clain- 
ed for the repulsion motor, the figures 
given were rather indefinite, as no eff 
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ciencies were mentioned. It was always 
easy to increase the power-factor of a 
motor by decreasing its efficiency, as for 
a given mechanical output and a given 
magnetizing current, the greater the losses 
in the motor, the higher the power. 

Mr. A. S. McAllister, of Cornell Uni- 
versity, Ithaca, N. Y., exhibited two curve 
sheets showing the performance of the 
single-phase repulsion motor. One set of 
these curves had been obtained from a 
graphical analysis of the motor, and the 
other from actual tests. Mr. McAllister 
constructed the diagram of the motor, 
and showed how the equations of perform- 
ance were obtained. He called attention 
to the difference in the two sets of curves, 
which he thought might be due to the re- 
action of the armature currents in the 
short-circuited coil, a factor which was not 
considered in his analysis. 

Mr. Steinmetz, replying to Mr. Lamme, 
agreed with him that the repulsion motor 
and the series motor were derivations of 
the same type. In the series motor a high 
armature reaction is sought, in order that 
the power-factor may be high; but there 
is a limit to this. As regards the differ- 
enve between Mr. Lamme’s computations 
of the power-factor of the repulsion motor 
and those given in the diagrams, an al- 
ternating current is passed through the 
armature, and there is, of course, some 
inductance. He did not look at the re- 
pulsion motor in the same way as Mr. 
Lamme, but considered the rotation of 
the field to be brought about by the trans- 
former winding, and not on account of the 
armature reaction. Mr. Steinmetz agreed 
with Mr. Lamme, that a motor designed 
for a series machine would be better when 
used in that way, than when used as a 
repulsion motor; but, on the other hand, 
one designed as a repulsion motor would 
make a better repulsion motor than series 
motor. As the repulsion motor makes 
use of a transformer action, it may be 
(lesigned upon induction motor principles, 
and the use of a distributed winding re- 
duces the weight, and, by decreasing the 
inductance, increases the power-factor. 

Mr. Paul M. Lincoln, Pittsburg, Pa., 
took issue with the statement in Mr. Stein- 
metz’s paper, that the series motor could 
not return power to the line. He had 
made some actual observations on this 
point, with a car equipped with four 100- 
horse-power series motors, and had found 
that these motors would return power to 
the line at low speeds. He also accom- 
plished the same result in shop tests. Fur- 
ther, the series motor would build up as 
a direct-current generator, and could be 
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used in the usual way as an emergency 
brake. 

Replying to Mr. Lincoln, Mr. Steinmetz 
said that in his paper he referred to the 
direct-current series motor, and not to 
the alternating-current series motor; and 
no one had yet been able to return power 
to a line with a direct-current equipment. 

Answering some questions asked by Mr. 
R. D. Mershon, Mr. A. H. Armstrong, of 
Schenectady, N. Y., said that the alternat- 
ing-current motors had been designed with 
four poles or six poles, and for twenty-five 
cycles. A good repulsion motor will run 
as a direct-current motor, but it does not 
make a good direct-current machine. 
These motors can be built for 2,000 or 
3,000 volts on the field. How the insula- 
tion would stand up under this strain 
in actual operation is a question for ex- 
perience to demonstrate. The question of 
weight is as yet open, but it is probable 
that the alternating-current motor will be 
somewhat heavier than a similar direct- 
current machine. 

President Arnold called attention to the 
experience of European engineers with 
high-tension polyphase railway motors. He 
had not as yet heard of any failure of 
the insulation, and he thought that their 
experience should answer the question as 
to the effect of jars and shocks on the 
insulation. 

Mr. Steinmetz said that while at pres- 
ent the alternating-current motor was 
somewhat heavier and less efficient than 
the direct-current machine, this was what 
was to be expected in an experimental 
machine, when compared with a type that 
had been perfected during ten years. There 
is no inherent reason why the alternating- 
current motor may not come to equality 
with, or even be made better than, the di- 
rect-current machine. 

Mr. Slichter pointed out an advantage 
of the repulsion motor, as the polar arc 
could be 100 per cent, as against sixty 
to eighty per cent for the direct-current 
machine. 

Replying to a question of the relative 
amount of material used in the two ma- 
chines. Mr. Steinmetz said that there 
would be more copper and less iron in the 
repulsion motor than in the direct-current 
motor, as the conditions are exactly re- 
versed. In the latter type the field is 
strong and the armature weak, and in the 
repulsion motor the armature ampere- 
turns are high and the field ampere-turns 
low. 

Mr. Lamme, answering a question as to 
the size of these machines, said that his 
company had designed a 150-horse-power 
series motor which could be mounted on 
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thirty-three-inch wheels, though it is 
rather crowded. It will go easily on a 
thirty-six-inch wheel. 

The meeting then adjourned. 





_—— 


Cat Electricity Causes Catastrophe. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

There is an article in your paper de- 
scribing a paper read at the meeting of 
the New York branch of the. Society of 
Chemical Industry on “Electrostatic In- 
fluences on Inflammable Gases.” I should 
like to state for the benefit of those who 
did not read the article I refer to, that 
an explosion occurred recently at a home 
for lost cats through the static discharge 
from the back of a large tom. 

It is the system of this place to put 
the cats which are to be done away with 
into an iron box which is filled with gas. 
The explosion occurred when the attend- 
ants were putting the large tom into the 
case. He clung to the basket and in shak- 
ing him off generated enough static elec- 
tricity to ignite the gas causing the ex- 
plosion. 

R. RUSTLEWHITE. 

Dover, N. J., January 30. 





[The explosion referred to above oc- 
curred at New York and the disastrous 
results are given in one of the daily papers 
as follows: “Three men were hurt; one, 
Theodore Goodenough, perhaps fatally, 
and all the cats were killed more or less 
summarily. Goodenough dumped three 
basketfuls of cats into the ‘despatch’ while 
companions held one of the covers up by 
means of a tackle attached to the glass 
lid. The cats in these baskets were well 
behaved, but basket No. 4 contained a 
black cat. As soon as this animal was 
dropped there was a flash and a bang, and 
a shower of cats and men. Goodenough 
and his companion were found stretched 
out on the floor in a litter of fragmentary 
cats. The ceiling of the room in which 
the ‘despatch’ was, was torn open for sev- 
eral feet and frescoed with cats. The 
horses ran away with the cat wagon, the 
cats in the baskets remaining in the wagon 
vowled and fought, and thirty dogs in the 
‘shelter’ raised a how] that could be heard 
for a block.”—Eb.] 





Amalgamated Copper Company Wins 
Copper Mine Case. 

The Supreme Court at Helena, Mont., 
on February 1, handed down an opinion, 
upholding the Amalgamated Copper Com- 
pany, in the Boston and Montana-Amalga- 
mated litigation, and dissolving the in- 
junction issued some time ago by Judge 
Clancy which restrained it from collect- 
ing and distributing dividends on stock 
of the Boston and Montana which it 
held, 
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Electrical Patents. 


Mr. James Powers, of New York city, 
has assigned to Henderson P. Childress, 
of the same place, a patent on a pad- 
support. The object of the invention is 
to provide a support that can be attached 
to a desk telephone instrument to hold 
a pad at any desired inclination for 
jotting notes thereon. The invention also 
includes a pencil-holder in combination 
with the support. The support is ap- 
plied to a desk telephone instrument, in- 
cluding a standard supported upon a base 
and having its upper end reduced to form 
a neck. The transmitter is located upon 
the upper end of the standards, while the 
receiver is detachably supported upon 
the usual bracket. The present inven- 
tion comprises supporting means and a 








Virw OF TELEPHONE SHOWING Pap-SuPPoRT 
APPLIED THERETO. 
pad-holder. The supporting means consists 
of a two-part clamp arranged to be placed 
upon the neck of the instrument, the ele- 
ments of the clamp being fastened to- 
gether by suitable screws. One of these 
elements carries a horizontally projecting 
shank, the portion contiguous to the 
clamp being enlarged, and the enlarged 
portion being provided at its outer end 
with an annular series of teeth. The free 
end of the shank is threaded and upon 
the same is screwed a clamping nut. The 
pad-holder is in the form of a rack, hav- 
ing at its upper end an overhanging 
spring clip, the lower end and side edges 
being provided with outstanding retain- 
ing-flanges. The rack, clip and flanges 
are preferably formed of a single piece 
of sheet metal. Upon the rear face of 
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the rack, and contiguous to its upper end, 
is secured a transversely disposed sleeve, 
through which the shank is passed, the 
sleeve having at one end an annular 
series of teeth arranged to interlock with 
the teeth of the shank, and thus hold the 
rack at any desired inclination, the teeth 
being fastened in their interlocking en- 
gagement by means of the clamp nut. 
In connection with this mechanism a 
pencil-holder is employed, this holder be- 
ing formed of alternate oppositely curved 
spring lips projecting from the outer side 
edge of the rack, thus forming a receiver 
which will clamp upon a pencil suffi- 
ciently to hold it and yet permit the ready 
insertion and removal of the pencil. The 
clamp is secured to the neck of the in- 
strument so that the shank will project 
from the side of the standard opposite the 
receiver and bracket. It may, however, 
be placed in any desired position with re- 
spect to the bracket by revolving the 
clamp. The rack also can be placed at 
any inclination and held by the inter- 
locking teeth. 

A regulator for gas or vapor electric 
apparatus has been devised and patented 
by Mr. Peter Cooper Hewitt, of New York, 
N. Y., and the patent obtained thereon 
has been assigned to Cooper Hewitt Elec- 
tric Company, of the same place. In the 
Cooper Hewitt lamps a peculiar phenome- 
non has been observed at the negative elec- 
trode, in the form of a flame springing 
from the negative terminal toward the 
positive. It has been found that under 
ordinary conditions this negative flame 
acts as a resistance to the passage of the 
electric current, particularly when the 
flame stands in the direct line of current 
between the positive and negative elec- 
trodes of the lamp. Mr. Hewitt has de- 
vised mechanical means for removing this 
negative flame from the direct path of the 
current, and thereby lessening the total 
lamp resistance, and he has also found 
that when the flame is acted upon by a 
magnet or solenoid, the condition of low- 
est lamp resistance is attained when the 
flame lies in the direct path of the cur- 
rent through the lamp. It is found, in 
other words, that either a permanent or 
an electromagnet will so influence the 
negative flame as to change its character 
as a resisting medium and cause it to 
actually lessen the normal lamp resist- 
ance. In this connection it is to be noted 
that the tendency of the flame is to pro- 
ject itself or lie along the lines of mag- 
netic force, and in this way the flame is 
made very steady by the action of a mag- 
net, so that the normal resistance of a 
lamp in which the negative flame is nor- 
mally controlled can be governed without 
essential fluctuation. Accordingly, if it 
be desired to construct a lamp with as 
low a normal resistance as possible, as- 
suming a vertical type of lamp in which 
the negative electrode is at the bottom 
of the transparent container, the proper 
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position for the magnet or solenoid 
would be directly below the negative elec. 
trode, with the lines of force projecting 
toward the lamp electrode. This would 
cause a projection of the flame in an up- 
ward direction, thus bringing it into 4 
right line with the current between the 
electrodes, thereby minimizing the nor. - 
mal lamp resistance. On the other hand, 
it may sometimes be desired to operate 
lamps at a resistance higher than the 
lowest possible resistance, in which case 
the magnet or solenoid may be located in 
such relation to the negative electrode as 
to throw the flame into other than a 
vertical position, thus predetermining the 
lamp resistance at a desired value within 
certain limits. When a magnetic field is 
utilized for fixing the position of the 
negative flame or for deflecting it from 
the direct lines between the electrodes, a 
permanent magnet may be employed, if 
desired, or an electromagnet supplied 
from any suitable source. By using an 
electromagnet, however, and putting it in 
series with the lamp and then so placing 








ELEVATION OF A LAMP IN WHICH THE FLAME 
ls PROJECTED VERTICALLY UPWARD. 


it with respect to the negative electrode 
as to deflect the flame away from the di- 
rect line, it is possible to secure excellent 
regulation of the lamp resistance. It 
should be said that the length of the 
flame and under certain conditions the 
amount of the deflection depend upon 
the strength of the magnet employed. 
When, for example, a vertical magnet is 
placed so that its poles are located any- 
where below the negative electrode in a 
vertical lamp, successive increases of 
magnetic strength will project the flame 
farther and farther, but in a fixed direc- 
tion, while if the magnetic pull be located 
above the surface of the negative electrode 
successive increases of magnetic strength 
will project the flame farther and farther 
away from the vertical, thereby increas- 
ing the lamp resistance. By these means 
variations in the circuit of the electro- 
magnet, if an independent circuit, may 
be recreated in the circuit of the lamp 
with varying intensity, depending on the 
magnetic circuit and on the lamp circuit. 
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Reviews of Current Engineering and Scientific 


Recent Progress in the Glass Industry. 

Progress in the manufacture of glass is 
here discussed fully by M. Albert Granger. 
Among other furnaces, the several pro- 
posed types of electric furnaces are in- 
cluded. There is no data available to en- 
able a definite opinion of the value of the 
electric furnace in glass manufacturing to 
be made, but the author, in this connec- 
tion, does not think that it will pay to 
transform the energy of coal into elec- 
tricity, in order to produce heat in these 
furnaces. Where water power is available 
the process might be profitable; but while 
a process in theory might seem to be profit- 
able in the laboratory, in practice it might 
not be found so. The author describes the 
Sievert process for making large glass 
vessels, the methods of making a number 
of special glasses, and of working fused 
quartz.—T'ranslated and abstracted from 
Le Mots Scientifique et Industriel (Paris), 
December 25. 


The Variation of Electrical Resistance, Due 
to Light. 

The effect of light upon the electrical 
resistance of various materials has been 
investigated by Herr L. Ancel, and he has 
found that a number of materials other 
than selenium show this phenomenon. 
Among these are tellurium, lamp-black, 
and metals in very thin plates. Selenium, 
in spite of its sensibility, is inconvenient 
for constructing radiophonic receivers. It 
is costly, its resistance is high, and its 
conductivity is often irregular; and the 
action of the extra currents on opening 
the cireuit frequently causes a loss of its 
properties. Lamp-black has not these 
faults, but it is less sensitive to light than 
selenium. If the latter substance is cov- 
ered by lamp-black, one obtains a system 
having a greater sensibility than that of 
the two bodies taken separately. The effect 
of light on tellurium is opposite to that 
of heat, contrary to the case with lamp- 
black and selenium. Chemical analysis of 
these substances does not show any molec- 
ular variation. Researches are now going 
on which seem to indicate that the action 
of light is similar to that of the Hertz 
Waves on coherers employed in wireless 
telegraphy. There is a sort of molecular 
instability which disappears rapidly, but 
not immediately, after the action of the 
light—T'ranslated and abstracted from 
L’kilectricien (Paris), January 9. 


Literature. 


Distribution of Electrical Energy in Germany. 

On the first of April, 1903, there were 
in Germany 939 central stations, with a 
total output of 482,557 kilowatts. Of this, 
395,420 kilowatts represents machines, 
and 87,137 kilowatts, accumulators. 
There are 766 stations, with a continuous- 
current output of 257,243 kilowatts ; forty- 
five generating stations with an output of 
30,550 kilowatts in single-phase or two- 
phase systems, and fifty-nine three-phase 
stations, with an output of 83,283 kilo- 
watts. Fifty-five stations have an output 
of 102,470 kilowatts in continuous and 
three-phase currents. Twelve stations 
supply power in continuous or single-phase 
alternating currents, and two stations op- 
erate on the monocyclic system. Five hun- 
dred and fifty-two stations, with an output 
of 316,235 kilowatts, are driven by steam. 
Ninety-eight, driven by water power, are 
rated at 24,851 kilowatts; 162, delivering 
power to the amount of 41,861 kilowatts, 
utilize both steam and water, and sixty- 
one are operated by means of gas engines. 
There are fifty stations in Germany with 
an output of 2,000 or over kilowatts. 
These are distributed in thirty-seven 
towns. The output of the German sta- 
tions is supplied to 5,050,584 incandescent 
lamps, 93,415 are lamps, and to electric 
motors, to the amount of 218,953 horse- 
power.—T'ranslated and abstracted from 
L’Industrie Electrique (Paris), January 
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Transformation of Thermochemical Energy 
into Voltaic Energy or Electromotive 
Force. 


In this article M. D. Tommasi dis- 
cusses the effect of the material of in- 
active electrodes upon the electromotive 
force of the cell. This varies according 
to whether the positive electrode is formed 
of an inactive metal or of carbon. Thus, 
a couple consisting of chromic acid and 
sulphuric acid, mixed, will disengage, ac- 
cording to Favre, 117.3 calories (2.5 
volts), but only 62.5 calories (1.35 volts) 
will be transmitted to the circuit, and the 
couple will not be capable of decomposing 
water if the positive electrode is platinum ; 
but if it is of carbon or platinized plati- 
num, electrolysis take place. In the lat- 
ter case eighty-five calories (1.85 volts) 
will be transmitted to the circuit. Other 
examples are mentioned, which, the author 
suggests, may indicate that the carbon 
plays the réle of a true transformer, 


analogous to that of the induction coil. 
If this be true, the increased voltage of 
the couple should be at the expense of the 
current capacity. Thus, if a couple having 
the constants of two amperes at one volt 
—being two watts—gives, by the substitu- 
tion of carbon for platinum an electro- 
motive force of 1.5 volts, the capacity 
should be decreased to 1.33 amperes. The 
author is carrying out an investigation of 
this question, and believes that its solution 
will give not only a satisfactory explana- 
tion of the physical-chemical phenomena, 
but will show the true réle played by the 
nature of the positive electrode—Trans- 
lated and abstracted from the Revue de 
VBlectricité (Berne), December 31. 
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Testing Large Alternators. 

Alternators are tested usually by one 
of two methods. The first consists in 
operating the machine under various con- 
ditions of load, and the second, or what 
may be called the circulating method, 
currents corresponding to various loads 
are circulated in the armature, either by 
coupling two machines together or by 
connecting two sections of the armature 
or field coils in opposition. Mr. W. E. 
Burnand believes that the first system is 
unscientific and barbarous, and the second 
method does not give satisfactory results, 
because the machine is unbalanced. This 
unbalancing is both mechanical and elec- 
trical, the first due to the uneven strains 
on the armature, and, second, because the 
currents circulating under this condition 
set up armature reactions which differ 
from those under the normal conditions 
of load. He describes a method developed 
by himself, in which unbalancing is avoid- 
ed by symmetrical grouping of the oppos- 
ing sections of the armature, and current 
is circulated by means of a small alterna- 
tor, geared to the generator shaft. By 
means of this small alternator any de- 
sired current may be circulated through 
the armature of the machine under test, 
and the power-factor may also be varied 
at will. The machine may therefore be 
run under conditions practically identical 
with those of actual operation. The out- 
put of the small alternator is the elec- 
trical loss in the generator armature. 
Regulation is determined by voltmeter 
readings taken across the two sections of 
the armature under test.—Abstracted from 
the Electrician (London), January 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Warren Rotary Engine. 
The many attempts which have been 
made heretofore to construct a rotary en- 
gine—that is to say, an engine in which 
the expansion of steam is employed to 
produce rotary motion directly, without 











rotary engine usually consists of a cylin- 
der, within which revolves a drum carry- 
ing projecting vanes which act as pistons; 
and the problem is to have the joint be- 
tween these moving vanes and the station- 
ary cylinder steam-tight, without produc- 
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Fie. 1.—Cross-SECTION OF WARREN ROTARY ENGINE. 


the ‘intervention of a reciprocating piston 
—do not seem to have been altogether suc- 
cessful, and this type of engine has not 
been recognized as an important factor 
in power production up to this time. 

The difficulties in constructing an en- 
gine of this kind are very great, and many 
ingenious devices have ibeen proposed from 
time to time to overcome them. In the 
type of engine described below there is 
no novel mechanical movement, but the 
design is the result of a long and pains- 
taking study by Mr. E. C. Warren of previ- 
ous attempts to solve this problem, and 
of the difficulties to be overcome. 

For a design to be successful, it must 
rotate at a fairly high speed, in order that 
it may be efficient and light, as compared 
with the reciprocating engine: and to se- 
cure a machine with a high mechanical 
efficiency, the friction must be reduced 
to a minimum. 

This question of the reduction of fric- 
tion seemed to the inventor to be the most 
important point to be considered in the 
design of a satisfactory rotarv engine. The 


ing an excessive amount of friction. This 
is accomplished in the Warren engine by 
what the inventor calls pressureless con- 
tact—that is to say, the vanes or pistons 
and the flanges are brought so close to 
the cylinder that the joint is steam-tight, 
There is 


yet they just graze the latter. 


to the machine, and expanded there as in 
any cutoff engine. The speed of the 
pistons may be high, without danger of 
burning, and the power output per pound 
of engine may be high. 

The method by which this is accom- 
plished will be understood from an exami- 
nation of the accompanying drawings. Fig. 
1 represents a cross-section vf the engine. 
It will be seen that this consists of a 
cylinder mounted between rotary abut- 
ments. The cylinder carries projecting 
vanes or pistons, which, during rotation, 
pass the rotary abutments by means of 
suitable openings in the latter. 

Fig. 2 represents the driving or piston 
wheel. It consists of a cylindrical cast- 
ing mounted on a shaft, and nrovided with 
three flanges, between which are seen 
the pistons. After the pistons have been 
placed in position, the wheel is turned 
with a taper of one-sixteenth of an inch 
to the foot. The cylinder is bored out to 
the same taper, so that when the driving 
wheel is placed in position, and adjusted 
axially, the desired pressureless contact 
can be obtained. The web of the driving 
wheel is perforated, and steam being ad- 
mitted at the centre passes through ports 
to the ends of the wheel, thus equalizing 
the pressure. However, since the wheel 
is slightly larger at one end than at the 
other, there will be a small resulting end- 
thrust, tending to force the wheel further 
into the cylinder. To prevent this and 
to hold the driving wheel in its proper 
position, an adjustable thrust bearing is 
mounted on one end of the driving shaft, 
which allows the wheel to be set in the 











Fic. 2.—Piston WHEEL OF WARREN ROTARY ENGINF. 


sufficient surface in contact to prevent the 
passage of steam, but as there is no press- 
ure there is no appreciable friction; and 
the design aims to secure this condition 
and maintain it during operation. Having 
accomplished this, steam may be admitted 


first instance and locked in position. ‘I'his 
construction, while securing the desired 
pressureless contact, also enables it to be 
maintained in operation. The thrust bear- 
ing is so proportioned that as it wears 
down it allows the driving wheel to move 
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axially and maintain grazing contact be- 
tween its flanges and pistons and the 
cylinder. 

These points cover the essence of the 
whole design, though in its development a 


oe 


ELECTRICAL REVIEW 


the engine, giving an idea of how steam 
is admitted to the wheel and the pressure 
equalized. Passing down from the steam 
pipe and through the governor—shown in 
outline at the top—it enters a central 
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to raise the expansion line of the steam 
in the working chamber. As the journals 
wear, and the working cylinder tends to 
settle, the leakage at the bottom surface 
will be greater than at the top; but this 
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Fic. 3.— LONGITUDINAL SECTION OF WARREN Rorary ENGINE. 


number of important minor considerations 
have been met. The rotating abutments 
are driven through geqrs, at double the 
speed of the driving wheel, but their di- 
ameter is so proportioned that there is 
a difference in velocity 
at the surface of contact 
of about 600 feet a min- 
ute. ‘This gives a sliding 
contact, which will cause 
the two surfaces to wear 
in harmony. The abut- 
rolls between the 

of the driving 


ment 
flanges 


wheel, but it is so propor- 
tioned that the pitch 
circles of the abutment 
and flanges have the same 
velocity, and there is 
therefore no tendency to 
wear at this point. The 
abutment is adjustable 


axially and follows the 
driving wheel. It is held 
up to the latter, against 
the tendency of the steam in the cylinder 
to force it away, by means of small balance 
pistons which exert opposing pressure 
upon the abutment journals. 

Fig. 3 shows a longitudinal section of 


chamber, and through ports in two drum 
valves formed integral with and project- 
ing inwardly from the end covers, is ad- 
mitted through corresponding ports in the 
driving wheel to the working cylinder. 


will cause a greater average pressure of 
steam in the lower working cylinder than 
the upper, which, in turn, will tend to 
raise the cylinder off its bearings. This 
process may go on until the unbalanced 





Fie. 4.—Vrew or Rotary EnGInet, Drrect-CONNECTED TO GENERATOR. 


The drum valve and the inner surface of 
the working wheel operate with a running 
fit. No attempt is made to obtain a per- 
fectly steam-tight joint here, as the slight 
leakage which takes place simply tends 


pressure in the lower cylinders is suffi- 
cient to prevent further wear of the bear- 
ing. Steam-tight glands prevent escape 
of steam along the axle. The shaft is of 
ample size to secure rigidity, and the main 
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bearings are brought as close together as 
possible for the same purpose. The driv- 
ing wheel is very carefully balanced to 
avoid vibration, as are also the rotary abut- 
ments, the latter having for this purpose 
a hole drilled through diametrically oppo- 
site to the opening which receives the 
working abutment. As the mechanical con- 
struction of these parts is simple, balanc- 
ing is easy to secure. 

The driving wheel, shown in Fig. 2, is 
divided into two parts, in order to secure 
uniform rotation. Advantage has been 
taken of this construction to make a com- 
pound engine, steam being admitted first 
to one space and then passing to the other; 
but it is thought that a better design is 
secured by making each machine a single- 
expansion duplex engine. If compound- 
ing is desired, two engines of the proper 
relative proportions are then coupled end 
to end, each machine being a standard 
duplex single-expansion engine. The proc- 
ess could be extended, if desired, making 
a triple or even a quadruple-expansion en- 
gine. This plan will also standardize the 
units, making it necessary to build only 
a few sizes. In any particular installa- 
tion, the units selected will depend upon 
the steam pressure, the speed desired, and 
whether the engine is to be simple or com- 
pound. This system is exceedingly flexi- 
ble, and by a suitable arrangement of 
piping and couplings it should be possible 
to drive a generator under any conditions 
of load, with the engine loaded to an eco- 
nomical point. Thus, assuming a com- 
pound engine, either unit could be oper- 
ated alone or as a compound engine, or 
the two could be coupled together as two 
simple engines. 

As explained, the engine has a fixed 
cutoff, and may be governed by a throttle 
governor or an intermittent governor, 
steam being admitted in blasts. A variable 
cutoff may, however, be used, by a con- 
struction which allows the drum valves 
to be shifted. 

Fig. 4 represents this engine directly 
connected to a generator, and gives a good 
idea of its appearance and the relative 
size of the two machines. Several of these 
engines thave been operating experi- 
mentally for considerably over a year, and 


an examination of them has convinced 
the inventor that his ideas will be realized 
in practice. The engine is now being put 
upon the market by the Rotary Engine 
Company, 135 South Second street, Phila- 
delphia, Pa. It is at present standardized 
in sizes from 1214 to 130 kilowatts, the 
speed varying from 1,500 to 650 revolu- 
tions per minute. Larger sizes are being 
developed, together with a reversible type 
of engine for marine propulsion, but no 
details of these designs are yet available. 


ELECTRICAL REVIEW 


A Power Station Operated by Gas. 

At Valenciennes, France, the electric 
power station is now being operated by 
gas. Steam engines were originally used, 
but in consequence of a dispute arising 
with the local gas company in regard to 
certain concessions held by the latter, the 
steam engines were discarded in favor of 
gas engines. There are four 110-horse- 
power gas engines. These have two cylin- 
ders in tandem, one being double-acting. 
Each drives through belting a generator 
delivering 400 amperes at 250 volts. There 
is a smaller set of about forty-horse-power 
capacity, used in connection with the 
equalizing storage battery and for light 
loads. Energy is distributed on the three- 
wire system at from 10.4 to 14 cents per 
kilowatt-hour for lighting, and from 6.6 
to 9.4 cents per kilowatt-hour for power 
purposes. The station guarantees the gas 
company to purchase a minimum of 1,- 
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Convertible Sleeping and Parlor 
Cars for Electrical Railroads. 

These cars will be operated by the Hol- 
land Palace Car Company, of Indian. 
apolis, Ind., which was organized J anuary 
12, 1908. This company, which has a 
capital of $1,000,000, will build cars un- 
der the Holland patents. It was the ip- 
tention to build a single car and use it for 
exhibition purposes, but there was an im- 
mediate demand for two cars to put in 
practical service and these cars were built 
at the plant of Harlan & Hollingsworth 
Company, Wilmington, Del., under the 
direction of the Holland company’s me- 
chanical engineer, Mr. Mason Rickert. 

It is not the purpose of the Holland 
company to sell these cars, but to operate 
them for the electric roads in the same 
manner as sleeping cars are operated on 
the steam roads, the Holland company to 
own the cars. The cars now built are the 








CONVERTIBLE PARLOR AND SLEEPING CAR FOR ELECTR®* RAILWAYS, 


750,000 cubic feet of gas per year, at the 
price of about fifty-three cents per thou- 
sand cubic feet. 
cecilia nis 
Electric Power for Factories. 

One of the most important develop- 
ments in relation to central station work 
in recent years has been the selling of 
electric current for power purposes. Presi- 
dent Edgar, of the National Electric 
Light Association, has appointed a com- 
mittee to obtain and present data in re- 
gard to the purchased -electric power in 
factories. Mr. William H. Atkins, chair- 
man of the committee, is now issuing a 
circular of enquiry, which, if complied 
with on the part of central station men, 
will furnish a large amount of valuable 
data. There is probably an opportunity for 


the disposal of a large amount of current 
for industrial purposes of this nature, and 
Mr. Atkins is expecting the hearty co- 
operation of central station men. He can 
be addressed at No. 3 Head place, Boston, 
Mass. The other members of the commit- 
= are Messrs. S. M. Bushnell and G. W. 
rine. 


“Theodore” and the “Francis.” These 
cars will be operated at night as compart- 
ment sleeping cars. The compartments 
are on each side of a centre aisle, there 
being in each car ten compartments six 
feet ten inches long by three feet six 
inches wide. There is one lower and one 
upper berth in each compartment, each 
twenty-seven inches wide (regular steamer 
size), allowing a fifteen-inch dressing 
space between berth and aisle. The parti- 
tion which forms the compartment is of 
the same material and is operated on the 
same principle as a roll-top desk and is 
entirely out of sight in the daytime, which 
arrangement gives an open parlor car with 
twenty revolving parlor car chairs. The 
inside of the partition is covered with 
handsome tapestry, the window shade of 
pantasote with green silk face and the 
curtains in the doorways of double face 
velour, which makes an exceedingly hand- 
some compartment. 

The cars are heated by the Peter Smith 
Heating Company’s system of hot-water 
heating for the body of the car; the mo- 
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torman’s cab being heated by three of the 
Consolidated Car Heating Company’s elec- 
tric heaters. Hot and cold water is also 
provided for the washstands, the hot water 








ELECTRICAL REVIEW 


of the car to be operated during the day. 
The cars are fifty-six feet four inches 
long, over all, and are furnished with 
their own motors, of the Westinghouse 
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THE INTERIOR, SHOWING PARLOR CAR ARRANGEMENT, 


being heated by an electric heater. The 
interior decorations of these cars are of 
inlaid mahogany and bronze. The smok- 
ing room and men’s toilet at one end and 





type, each car having four 150-horse- 
power motors, making 600 horse- 
power per car, geared for sixty-five 
or seventy-five miles per hour. The cars 











THe INTERIOR, SHOWING PARLOR CAR CONVERTED TO SLEEPER. 


the ladies’ toilet at the other. The minor 
equipment includes electric curling irons 
for the use of the lady passengers; elec- 
tric cigar lighters in the smoking room; 
electric fans at each end in the main body 


are painted maroon, which color the com- 
pany has adopted for all of its cars in the 
future; uniforms for the employés are 
dark green, which color has also been 
adopted as standard. 
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The Holland company has gone into 
this business with a view of giving the 
public the best accommodations that can 
be obtained on a sleeping car, and while 
there have been many fine and handsome 
sleeping cars built in the last few years, 
it is believed that there have been none 
built that will surpass the cars which are 
intended for the electric roads. The offi- 
cers of the Holland Palace Car Company 
are: Harris F. Holland, president ; Amos 
K. Hollowell, vice-president; Joseph W. 
Selvage, secretary and treasurer; Amzi L. 
Wheeler, assistant secretary and treasurer, 
and James E. McCullough, general coun- 
sel, all of Indianapolis, Ind. 


—__ > 


A Flush Wall Receptacle. 


The General Electric Company, Sche- 
nectady, N. Y., is manufacturing a flush 
pocket wall receptacle, which is of con- 
siderable merit. The receptacle is shown 
in the accompanying illustration. It pre- 
sents an attractive appearance, whether in 





FiusH WALL RECEPTACLE. 


use or not, and does not require a special 
attaching plug, but will take a plug which 
can be used in any other plug or recep- 
tacle in the same installation. It is handy 
for connecting up fan motors, desk lights, 
etc. The face-plate is of heavy brass hav- 
ing a polished nickel finish. Other finishes 
are furnished where called for. 
senceiliiimealnhtinn 
Westinghouse Turbines in a Textile 
Mill. 


The Westinghouse Machine Company 
has recently received an order from Joseph 
Benn & Sons for a turbo-generator set to 
be used in furnishing light and power for 
driving machinery in its new alpaca mills 
which are to be built at Olneyville, R. I. 
This factory will be an American branch 
to its Yorkshire, England, mills. The 
turbine is of the Westinghouse-Parsons 
type, of 400 kilowatts capacity, and is to 
operate under a steam pressure of about 
150 pounds. Superheated steam will prob- 
ably be used. The turbine will drive a 
400-kilowatt three-phase Westinghouse al- 
ternator, which will deliver power to the 
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motors situated in the various parts of 
the mill for the purpose of driving ma- 
chinery in the different departments. 

A seven and one-half by seven Westing- 
house ‘standard engine-type outfit is also 
being supplied and will be direct-connect- 
ed to the generator rig for furnishing the 
exciter current. 

F. P. Sheldon & Company, mill engi- 
neers of Providence, are now at work de- 
signing the plans for these mills. 





ees 
The Sperry-Lyndon Train Lighting 
System. 

Car lighting systems, as hitherto de- 
signed, have been ingenious examples of 
electrical engineering, and so far as the 
mechanical and electrical part of the 
equipment are concerned have been, in 
many instances, reasonably successful. It 
seems, however, that all designers have 
neglected to give the storage battery, which 
is an essential part of an axle lighting 
system, the proper consideration. Gen- 
erally they have assumed that a constant 
current may flow through the battery, or 
that the curve of discharge is a straight 
line, and in consequence the battery has 
not received proper treatment in operation. 

The result has been that although the 
systems themselves have worked well, the 
batteries have been unsatisfactory, and 
have been set down by railway men as de- 
vices which are unreliable and not to be 
depended on. 

In a series of patents issued January 
26, to Elmer A. Sperry and Lamar Lyn- 
don on an axle lighting system, a radical 
difference between existing forms and 
their system is revealed. 

In their design they started, not from 
the mechanical and electrical part of the 
equipment as a basis, but began at the 
storage battery end. 

The inventors believe that a successful 
train lighting equipment should meet the 
following conditions: 

1. The voltage across the lighting mains 
must be kept constant at all times, re- 
gardless of speed variation. 


2. The battery must be maintained at or ~ 


near the point of full charge. 

3. In running when the lights are 
turned off (that is, during the daytime) 
the generator should bring the battery up 
to the point of full charge, and then 
cease sending current into it. 

4. The charge sent into the battery 
should ‘be rapid at the beginning, that is, 
when the battery is discharged, and should 
gradually decrease until toward the end 
of charge, when an electromotive force of 
2.5 volts per cell is reached, it should be 
very small and cut off at this point. 


ELECTRICAL REVIEW 


5. The generator should operate at as 
high a speed and with as strong a field 
as possible, in order to reduce its size 
and weight so that it may easily be mount- 
ed on the car truck without interfering 
with the brake rigging. If this speed 
be reasonably high at a low train speed, 
it would be excessive at normal or high 
speeds if the generator were connected to 
run at a velocity proportional to that of 


the car axle. Therefore a generator should 





Fig. 1.—Mertuop oF DrIvING THE DyNAMo, 
Sperry-LyNDON TRAIN LIGHTING SYSTEM. 
be provided to attain its maximum speed 
when the train reaches eighteen miles per 
hour, and that speed should be maintained 
practically constant up to the maximum 
possible train speed, say eighty miles an 

hour. 

6. When charging the battery with the 
lights turned off, the generator should send 
its entire current output into the bat- 
tery at beginning of charge. If at this 
time lights should be turned on, the cur- 
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Fie, 2.—TRANSMITTING MECHANISM, SPERRY- 
LynpDon Tratn LiGHtTine SysTEM, 


rent should automatically divide between 
the lights and the tbattery, in the proper 
proportion. 

7%. When no lights are turned on, and 
the battery is fully charged, the generator 
should disconnect itself completely and go 
out of service and cease rotation. 

8. Each of these functions should per- 
form itself automatically, positively and 
reliably, and require no attention what- 
ever except the occasional inspection which 
all electrical and mechanical devices re- 
quire. 
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The diagrams herewith illustrate the 
methods employed in this system to fulfil 
these requirements. 

Fig. 1 shows the method of driving the 

dynamo. As may be seen, A is a dog 
or bar, which surrounds and is clamped 
on the car axle. The bars BB are con- 
nected to the ring C, the links DD are 
connected to the transmitting mechanism, 
and as the car axle turns the transmitting 
mechanism is rotated. The ring C “floats” 
around the car axle, and only torque com- 
ponents are transmitted to the transmis- 
sion device. 
- The transmitting mechanism is shown 
in Fig. 2. EE and FF are two oppositely 
placed discs, which are dished or con- 
caved so that the space between them is 
a circular trough. G indicates a fric- 
tion roller, of which there are four in the 
device. When the disc EE rotates the 
wheels C are also rotated about their trun- 
nions and transmit motion to the disc 
FF. The angle which this wheel makes 
will determine the relative speed of ro- 
tation of these two discs. Disc EE is the 
driver, and the two pins HH are the points 
to which the links DD are connected. The 
position of the friction wheels is fixed by 
a lever connection so that the movement 
of the lever will change the relative ro- 
tative speeds. The dynamo is geared 
to the disc FF or, if desired, may be con- 
nected with it by chain or belt. The 
lever which controls the position of the 
friction wheels, and therefore the speed 
of the generator, is moved by means of a 
piston which works in a short-stroke cylin- 
der. The pressure required to shift the 
wheels being very small, the piston and 
cylinder are of inconsiderable size. Oil, 
under pressure, is automatically admitted 
to either side of the piston, as may be re- 
quired, thus automatically varying the 
speed of the generator. This oil pressure 
system also controls the other automatic 
devices, it being found that solenoids and 
electromagnets sometimes stick and fail 
to operate if depended on to do a great 
amount of work. This oil pressure sys- 
tem consists merely of a fan motor which 
drives a small plunger, and a pressed steel 
box, about sixteen inches square, which 
is placed under the body of the car. The 
box is divided into two compartments by a 
partition, and one side forms a drip or 
return tank, and the other side forms the 
pressure tank. An ordinary pressure 
switch throws the motor in or out of serv- 
ice, as the pressure in the pressure tank 
may require. 

Since the voltage of the generator 
must be equal to that of the terminals 
of the battery and as the battery volt- 
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age changes greatly, there must be a re- 
sistance in series with the generator and 
battery circuit which will automatically 
change itself to such a value as to give ex- 
actly the proper pressure across the light- 
ing mains. Also there must be an auto- 
matic switch, which will disconnect the 
generator from the system when its speed 
is below normal; that is, when the train 
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tery voltage is below this amount, current 
passes into it from the generator through 
series coil 1, and the sum of the two mag- 
netizations of shunt coil 3 and series coil 
1 must balance the spring. If too much 
current flows into the battery the magnet- 
ization of coil 1 together with that of coil 
3 will cause decrease in generator speed, 
and thereby lower the current which flows 
into the battery. Obviously as the battery 
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Fic. 3.—THE COMPLETE SYSTEM. 


is either at rest or running below eighteen 
miles per hour, and which will connect 
the generator in when the speed is up to 
normal. 

Fig. 3 shows the complete system, in 
which a is the shunt-wound generator 
driven by b the transmitting mechanism, 
controlled by d the piston; e is the press- 
ure pump and g the pressure and return 
tank; s is the automatic switch; z the 
lighting mains; r the storage battery; / 
the automatically controlled resistance; n 
a solenoid and p an auxiliary switch. 

n and p which perform several functions, 
are shown separately in Fig. 4. There are 
four windings on n, as shown, two being 
series and two being shunt windings, and 
the solenoid core controls the small needle 
valve, which controls, in turn, the move- 
ment of the piston which varies the gen- 
erator speed. The coils tend to pull the 
core down, and the spring to raise it. 
Downward pull decreases and upward pull 
increases the speed of the generator. Cur- 
rent from the generator comes in at the 
middle point of the two series windings, 
as indicated, and passes through coil 1 
to the battery, and coil 2 to the lamps. 
Shunt coil 3 is connected across the bat- 
tery, and its pull on the core, therefore, 
varies directly as the battery voltage, in- 
creasing as the battery nears point of full 
charge. This shunt coil is so proportioned 
that when the voltage across it is equal 
to that due to 2.5 volts per cell, its pull 
1s just equal to that of the spring. Should 
the voltage rise any higher it will over- 
power the spring, pulling down the core, 
and decreasing the generator speed, there- 
by lowering its voltage. When the bat- 


voltage rises the current through coil 1 
must decrease automatically, becoming 
practically zero when 2.5 volts per cell are 
reached. If the full generator output be 
passing through coil 1 and at the same 
time lights are turned on, current will 
also flow through coil 2. This will in- 
crease the magnetization and reduce the 
speed of the generator until current to the 
battery is decreased by an amount exactly 
equal to that taken by the lights. Thus 
the load is automatically divided. The 
shunt coil 4 is normally opened by the 
switch p, which switch is magnetically con- 
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Fie. 4.—SoLFNorip AND AUXILIARY SwITCH, 
SPERRY-LYNDON TRAIN LIGHTING SyYsTEM. 


trolled by two shunt coils opposed by a 
spring. One of these shunt coils is across 
the battery, as shown, its pull increasing 
with increase of battery voltage. The 
other is also connected across the battery, 
but normally opened by switch p. When 
the battery voltage reaches 2.5 per cell, 
the first shunt coil on switch p is just able 
to overcome the spring and close the 
switch. The instant that contact is made, 
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additional magnetizing current flows 
around the second coils on switch p, giv- 
ing an additional pressure and consequent- 
ly good contact. ‘his closes the circuit 
through the shunt coil 4 on the main 
solenoid n, and gives a greatly increased 
magnetization, overcoming the spring and 
pulling down the core to its furthest po- 
sition and admitting a continuous flow 
of oil to the speed-controlling cylinder. 
This will cause the friction wheels shown 
in the transmission gear to move to their 
furthest position, and at this point a por- 
tion of the friction disc EE is cut away, 
so that the friction wheels are no longer 
in contact with this disc, and motion can 
not be transmitted either to the trans- 
mission gear or to the dynamo. Thus 
the dynamo automatically shuts itself 
down. When the lights are turned on, 
and discharge takes place, the battery volt- 
age rapidly falls, the magnetization of the 
various coils is weakened, the switch p 
opens, the spring lifts the core of solenoid 
nm, the speed control piston moves and 
brings the friction wheels onto the work- 
ing portion of disc EE, the generator 
starts up and comes up to speed and nor- 
mal operation is resumed. 

The automatic switch s is of the same 
type as is used on all other car lighting 
systems, being a magnetic switch having 
both shunt and series coils. The shunt 
coil sets up sufficient magnetization to 
close the switch when the generator volt- 
age reaches its normal value, and the 
passage of current to the system through 
the series coils strengthens this magnet- 
ization and makes a good and effective con- 
tact. 

The resistance / is an ordinary rheostat, 
the arm of which is moved by a pinion and 
rack, the rack being actuated by a piston 
which is moved in or out by the same 
source of oil pressure above mentioned. 
The valve which controls admission of 
oil to this piston is controlled by an ordi- 
nary shunt-wound solenoid, which is con- 
nected across the lighting mains. Owing 
to the very light duty required of this 
solenoid, it can be made to change the 
position of the resistance arm with a 
change of one and one-half per cent in 
voltage across the lighting mains, which 
is a somewhat better regulation than is 
obtained by the best central stations to- 
day. With this system of control it is 
seen that the battery may be worked 
through its full range from 1.8 minimum 
to 2.5 maximum, and thus maintained at 
all times in good condition. Further- 
more, a lighter battery can be used, as its 
full capacity can be realized if occasion 
should demand it, whereas with the sys- 
tems which work over only the flat por- 
tion of the curve, a part of the capacity 
is never available. The oil which is used 
in the pressure system is a special grade 
that does not change its viscosity appreci- 
ably until a temperature of about twenty 
degrees below zero, Fahrenheit, is reached. 
In case of an accident to the oil pressure 
system, a cock admits the air brake press- 
ure from the car, and this may be used 
for practically any length of time, if nec- 
essary. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


MINING POWER PLANT—The Penoles Mining Company, of 
Mapimi, Mexico, has installed a complete electric power plant for 
the purpose, primarily, of doing away with the steam hoist and 
concentrating the power supplies of the company. The cost was 
$400,000. The new machinery consists of four boilers, aggregating 
2,500 horse-power, two Allis-Chalmers engines, and two General 
Electric three-phase alternating-current generators. The new plant 
is now in use. 


ILLINOIS TELEPHONE AND TELEGRAPH COMPANY FILES 
ITS BILL OF SALE—The Illinois Telephone and Telegraph Com- 
pany on January 18 filed for record with the county recorder, 
Chicago, Ill., a bill of sale for all its property, including tunnels, 
telephone cables, automatic switchboard appliances and its telephone 
system. The bill of sale runs to the Illinois Tunnel Company, an 
Illinois corporation recently chartered with an authorized capital 
of $30,000,000, and the power to issue as much more in bonds. 


ELECTRIC PASSENGER SYSTEM ON STEAM LINE—Esti- 
mates are being made of the cost of equipping the Delaware & Hud- 
son Railroad between Wilkesbarre and Carbondale, Pa., with the 
third-rail system, to be used exclusively for passenger service. This 
is to compete with the Westinghouse company’s new cannon ball 
third-rail system between Wilkesbarre and Scranton, and to relieve 
the congestion of freight and coal traffic which now crowd the road. 
The plan is to build a third-rail track alongside the present tracks, 
the roadbed being wide enough, and to use the present tracks for 
freight and coal. 


THE USE OF ELECTRICITY IN CANADA—The use of electric 
light has increased greatly during the past year in Canada. Accord- 
ing to the report of the officers carrying out the electric light in- 
spection act, there were last year 324 plants in the dominion, with 
14,780 are lights and 1,212,861 incandescent lights. Since 1898 there 
has been an increase of forty-two per cent in the number of arc 
lights, and 161.6 per cent in incandescent lights. British Columbia 
shows the largest proportional increase of any division of Canada. 
lts increase of arcs was 377, or eighty-two per cent, and of incan- 
descents, 74,297, or 257 per cent. 


BROOKLYN RAPID TRANSIT IMPROVEMENTS—At a meeting 
of representatives of the boards of improvements and taxpayers’ 
associations, held on January 25, in the borough of Brooklyn, Presi 
dent Winter, of the Brooklyn Rapid Transit Company, stated that 
the company had spent $8,180,000 last year for improvements on 
the road. Of this, $500,000 had gone for improving tracks and sta- 
tions, $527,000 for establishing substations, $1,500,000 for new cars, 
$2,000,000 for power, $400,000 for real estate and improvements, and 
$400,000 for modernizing the system. In addition to this Mr. Winter 
stated that the company had made a contract for new cars, to cost 
$1,600,000 more. 


A NEW MICHIGAN TELEPHONE COMPANY—The first pre- 
liminary step in the reorganization of the Michigan Telephone Com- 
pany has been taken, and articles of incorporation have been filed 
by the Michigan State Telephone Company, with $10,000 preferred 
and $15,000 common stock. The preferred and common shares are 
to have equal voting power. The right is reserved to increase the 
capital stock. The directors and incorporators are William A. Jack- 
son, John T. Shaw, James H. Cullen, Earl F. Drake and Elliott G. 
Stevenson, all of Detroit. The new company has been formed for 
the purpose of taking over the property of the Michigan Telephone 
Company, which is now in the hands of the bondholders, through 
the recent foreclosure sale to N. W. Harris, of Boston, Mass., for 
$4,100,000. 


PHILADELPHIA TELEPHONE AND TELEGRAPH COMPA- 
NIES ORDERED TO PAY POLE AND WIRE TAXES—tThe refusal 
of Judge McPherson last week to grant a new trial in the case of 


the city of Philadelphia against the Atlantic & Pacific Telegraph 
Company, on the question of the right of the municipality to charge 
telegraph and telephone companies a fee of $1 for each pole and 
$2.50 for each mile of wire within its limits, has practically settle 
the suit in favor of the municipality. Suit was brought against the 
Atlantic & Pacific Telegraph Company as a test case, to recover taxes 
for the years 1885, 1886 and 1887. After a number of appeals, the 
city finally won a victory, when the Telegraph company appealed to 
the Supreme Court of the United States. This reversed the judg. 
ment and sent the case back to the Circuit Court for retrial, on the 
ground that the question of the reasonableness of the license charged 
should have been submitted to the jury. On the retrial of the case 
the city obtained a verdict for $7,882.36. Shortly after, however, the 
Supreme Court of the United States, in a similar suit by the Postal 
Telegraph Company against the borough of Taylor, decided that the 
tax imposed was excessive. As the fees in this case were the same 
as in Philadelphia, the various telephone and telegraph companies 
and electric light companies which had refused to pay the local tax 
pending the determination of the suit against the Atlantic & Pacific 
company considered that the matter should be taken up again, and 
the counsel for the Atlantic & Pacific company at once filed a motion 
tor a new trial. Judge McPherson refused a new trial, and pointed 
out that, while the tax levied by the borough of Taylor was excessive, 
the same could not be said of the Philadelphia tax. 


PERSONAL MENTION. 


MR. GEORGE WESTINGHOUSE sailed for Europe January 26 
on the North German Lloyd liner Kaiser Wilhelm II. 


MR. H. P. SHOUTS has been elected president of the Toledo, 
St. Louis & Western Railroad, with headquarters at Toledo, Ohio. 


MR. J. T. NORTON, M. Am. Soc. C. E., has opened an office at 
606 Commercial place, New Orleans, La., to practice consulting 
engineering. 

MR. P. I. WELLES has been appointed general manager of the 


Columbia (S. C.) Electric Street Railway Company, which has been 
reorganized. 


MR. GEORGE F. RANDOLPH has been elected first vice-presi- 
dent and traffic manager of the Baltimore & Ohio Railroad, succeed- 
ing Mr. Oscar G. Murray. 


MR. EDWIN W. ROBERTSON has been elected president and 
Mr. P. I. Welles general manager of the Columbia Street Railway, 
Light and Power Company, Columbia, ‘S. C. 


MR. D. C. GOULD, who has been at Grand Rapids, Wis., repre- 
senting the Stromberg-Carlson Telephone Manufacturing Company, 
has removed his headquarters to Portage, Wis. 


MR. J. N. ELEY, formerly chief electrician of the Georgia Rail- 
way and Electric Company, Atlanta, Ga., has accepted a similar 
position with the Mobile Light and Railway Company. 


MR. W. T. GENTRY, of Atlanta, Ga., vice-president and general 
manager of the Southern Bell Telephone and Telegraph Company, 
recently sailed for Europe to enjoy a well-earned vacation. 

MR. LAMAR LYNDON has been retained as consulting engineer 
by the New York & Honduras Rosario Mining Company, San Jacinto, 
Honduras, to lay out an hydroelectric power and transmission plant. 


MR. WILLIAM J. HASTINGS, of Cleveland, drove an electric 
automobile—the “Torpedo Kid’”—one mile in 1.00 3/5, at Ormonde 
Beach, Fla., on February 1. The kilometre was made in 0.37 2 /5. 


MR. RAY H. MANSON has resigned his position as sales engi- 
neer of the Kellogg Switchboard and Supply Company to accept the 
position of first assistant engineer of the Dean Electric Company, 
Elyria, Ohio. 


MR. ARTHUR WARREN has resigned his position as manager 
of the Westinghouse Companies Publishing Department. Mr. War- 
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ren has been manager of this department since it was organized by 
him, six years ago. 

DR. LEONARD P. KINNICUTT, in charge of the chemistry de- 
partment at the Worcester Polytechnic Institute, has been elected 
president of the chemical section of the American Association for 
the Advancement of Science. 

MR. S. L. PEARCE, who has been deputy chief electrical engi- 
neer to the Manchester (England) Corporation, has been chosen 
by the Manchester (England) Electricity Committee to succeed Mr. 
G. F. Metzger, who will act as consulting engineer. 

COLONEL ALEXANDER MACKENZIE, Corps of Engineers, 
U. §. A., has been nominated by the President to be chief engineer 
of the United States Army. Colonel Mackenzie is a graduate of the 
United States Military Academy at West Point, N. Y. 

MR. JAMES F. CUMMINGS was a visitor to New York this 
week. Mr. Cummings recently secured the contract for the laying 
of the conduit for the St. Petersburg municipal telephone and tele- 
graph lines. The conduit is being manufactured at Raritan, N. J., 
by the National Fireproofing Company. 

MR. RALPH D. MERSHON, the well-known consulting electrical 
engineer, is to give an address to the New York Electrical Society 
at an early date on the subject of the gas engine for central station 
work. Mr. Mershon has made a very complete study of gas engines 
and his address will be very interesting and valuable. 

MR. F. C. RANDALL has been elected vice-president and general 
manager of the National Electric Company, successor to the Chris- 
tensen Engineering Company, Milwaukee, Wis. Mr. R. P. Tell has 
been elected secretary and treasurer of the company, and Mr. B. T. 
Becker has been appointed assistant general manager. 

MR. P. G. GOSSLER, general superintendent of the Montreal 
Light, Heat and Power Company, has tendered his resignation, to 
take effect on May 1, 1904. It is reported that Mr. Gossler has 
accepted an appointment with Messrs. J. G. White & Company, 
electrical engineers and contractors, New York city, N. Y. 

MR. W. D. DICKINSON, superintendent of the Boston & Great 
Falls Electric Light and Power Company, the great Falls Street 
and Power Company and the Boston & Great Falls Land and Power 
Company, for the past thirteen years, has tendered his resignation 
to take effect March 1. It is reported that Mr. Dickinson will leave 
Great Falls, Mont., and make his home in California. 

MR. HOWARD E. HUNTINGTON, Los Angeles, Cal., has been 
appointed general manager of the Los Angeles Railway Company. 
Mr. Huntington has been for some time assistant to the general 
manager of the Pacific Electric Company. The Los Angeles Rail- 
way Company comprises practically all of the railway lines in Los 
Angeles. The new general manager of the system is twenty-seven 
years old. 

DR. GEORGE B. PEGRAM, of the department of physics, Colum- 
bia University, New York, at a lecture on “The Year’s Work with 
Radium,” at the New York Academy of Sciences, Monday evening, 
February 1, exhibited an interesting apparatus illustrating some of 
the radioactive phenomena. This apparatus depends on the prin- 
ciple of a gold leaf electroscope, the leaves of which are alternately 
attracted or repelled by the radium rays and likewise charged and 
discharged. 

COLONEL EDWIN W. HINE, formerly president of the Eliza- 
beth, Westfield & Plainfield Railroad, and executive agent of the 
Public Service Corporation of New Jersey, will assume the position 
of general manager of the latter company. He takes the place of 
Mr. Walter W. Wheatly, who has resigned. Mr. Wheatly was for- 
merly general manager of the Brooklyn Rapid Transit Company, 
and went to Newark, N. J., last summer, shortly after the Public 
Service Corporation acquired the property of the North Jersey Street 
Railway Company. 


OBITUARY NOTICE. 


MR. WILLIAM HENRY HAZZARD, a well-known resident of 
Brooklyn, N. Y., died on Sunday, January 24. At one time Mr. 
Hazzard was president of the Brooklyn City Railroad, and later of 
the Fulton Bank. He served two terms in the Kings County board 
of supervisors and became a member of the board of public works. 
In 1882 Mr. Hazzard became president of the Brooklyn City Rail- 
road, and had much to do with the changing of the motive power 
from horses to electricity. 
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ELECTRICAL SECURITIES. 


Outside of the rather spectacular bulling of cotton and coffee, 
the week in the market was one of considerable dulness. The 
improvement in prices which has taken place in the last few weeks 
was offset to a slight degree by a sag in value of some of the more 
prominent industrials. This was probably due to the renewed 
apprehension of an immediate outbreak between Russia and Japan. 
Financial attention has been focused on the hearing of the ship- 
building trust, and considerable comment has been caused by the 
unlisting by the stock exchange of the Steel Foundries Company. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 30. 


New York: Closing 
Brocmivm Rania Transit... . 2.0.60 cccecee 47 
COMME Ge a oe a edocs ew ueeues 193% 
CI ING oo ooo cern avncecaeeaes 170% 
Weiser: Cmte MOOG. «a oon cc ecto sdcicncus 184 
ee er ne 143% 
Metropolitan Street Railway............... 121 
New York & New Jersey Telephone......... 147 
Westinghouse Manufacturing Company..... 194 


The directors of the Consolidated Gas Company have declared 
the regular quarterly dividend of 2 per cent, payable March 15. 
Books close February 25 and reopen March 16. 

For the last quarter of 1903 the earnings of the Manhattan 
Railway Company show an average increase of $5,000 a day, or 
$460,000 in gross for the period. The total gross earnings are 
approximately $3,670,000, as compared with $3,211,372 for the same 
period of 1902. Allowing 44 per cent for operating, leaves net earn- 
ings of about $2,055,200, as against $1,855,737 in 1902. 

The New York & New Jersey Telephone Company has voted to 
offer to the stockholders, at par, in proportion to their present hold- 
ings, $1,252,000 (12,520 shares) of the unissued stock of the com- 
pany. 


Boston: Closing. 
American Telephone and Telegraph........ 126% 
Edison Electric Illuminating............... 235 
Maggachusetia TMIGGiiC. « < ...< ccsceiscecscsns 79 
New England Telephone................... 121 


Western Telephone and Telegraph preferred. 82 
The New England Telephone and Telegraph Company has de- 
clared its regular quarterly dividend of 114 per cent, to stock of 
record January 30. Books close February 1 to February 13 in- 


clusive. 

Philadelphia : Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 59 
Electric Storage Battery preferred......... 59 
Py ICU Me | ee a ae 6 
WE RUMOR Cac cscs ccc uucwe cneeeeadecess 47% 
United Gas Improvement.................. 87 


It is stated that the Electric Storage Battery Company made 
net earnings of more than 10 per cent on its stock during 1903, and 
that the surplus will be substantially greater than that of the 
previous year, which was about $300,000. 


Chicago : Closing 
ee ee 122 
Citesene WGisGm LAGE. 65 5 ace ciiieceacccs 14914 
Metropolitan Elevated preferred............ 511% 
National Carbon common.................. 28% 


National Carbon preferred................. 96 
UMIOW TEMCCOM COMRMIGM .. «onc ccc cecccese 
Union Traction preferred. ..............0. 

Northwest Elevated reports as follows for the year ended De- 
cember 31, 1903: gross, $1,542,039; operating expenses, $345,247, 
leaving net earnings of $996,792. Deducting charges to the amount 
of $794,257, the surplus for the year is $202,535, as against $189,424 
for the preceding year. 

The annual report of the South Side Elevated Company for the 
year ended December 31, 1903, shows gross earnings of $1,679,310, 
and expenses and taxes to the amaunt of $994,376, leaving net earn- 
ings of $684,934. $442,883 was paid in interest and dividends, leav- 
ing a surplus of $242,051, compared with $178,631 for 1902. It is 
stated that the company intends to issue additional stock to the 
amount of $7,000,000. 

Metropolitan West Side Elevated’s report for the six months 
ending November 30, 1903, is as follows: total earnings, $1,048,982; 
operating expenses, $496,004, leaving net earnings of $552,978. 
Adding $2,657 for interest on balances, etc., and subtracting $214,- 
935 paid in rentals, taxes and special expenditures, there remains a 
surplus of $340,700. 
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ELECTRIC LIGHTING. 


PRAIRIE pu CHIEN, WIS.—The electric light plant at McGregor 
has been totally destroyed by fire, entailing a loss of $11,000. 


LAUREL SPRINGS, N. J.—The Clementon Township Electric 
Light Company has surveyed the route for an extension of its sys- 
tem to the towns of Clementon and Overbrook. 


JENNINGS, LA.—A company of New Orleans capitalists has 
closed a deal with S. A. Spencer, of this city, whereby it becomes 
the owner of the Jennings electric light and power system. 


BAY CITY, MICH.—The council has decided to engage in mu- 
nicipal commercial lighting. A proposition to bond for $50,000 to 
purchase equipment will be submitted to the electors in April. 


MILWAUKEE, WIS.—It is probable that the question of a mu- 
nicipal lighting plant will be settled at the spring election, provided 
the recommendation of the mayor and the council committee is 
adopted by the council. 


GUTHRIE, OKLA.—The city of Anadarko will hold a special 
election on February 16, to vote on the proposition of issuing $30.- 
000 in bonds. The money will be used in building a waterworks 
and electric light system. 


HONESDALE, PA.—The following have been elected directors 
of the Honesdale Electric Light, Heat and Power Company: H. T. 
Menner, E. F. Torrey, M. B. Allen, H. Z. Russell, Andrew Thompson, 
G. M. Genung and H. H. Richards. 


READING, PA.—John A. Rigg, John M. Frame, R. L. Jones, W. 
R. MeclIlvain and Frank L. Connard have been elected directors of 
the Reading Power Company. John A. Rigg was elected president 
and T. W. Grookett, Jr., secretary and treasurer. 


EBENSBURG, PA.—The Carrolltown borough council has 
adopted a resolution that the proposition to bond that borough in 
the sum of $10,000 for the construction of a municipal electric 
lighting plant be submitted to the voters at the February election. 


SALISBURY, N. C.—The Salisbury electric light and gas plants 
have been sold to the Salisbury-Spencer Light and Railway Com- 
pany. The electric plant will be used in the operation of the street 
railway now under construction. It is said that northern capitalists 
are back of the movement. 


WEBSTER, MASS.—The capital stock of the Webster Electric 
Company will be increased from $45,000 to $80,000, permission hav- 
ing been granted by the state gas and electric light commissioners. 
The officers of the company are: president, Nathaniel T. Hurlbut; 
treasurer, Herbert S. Shaw. 


READING, PA.—At the annual meeting of the stockholders of 
the Berks Light, Heat and Power Company the following directors 
were chosen: James Nolan, J. G. Mohn, Jacob S. Hillegass, John 
H. Printz and Samuel D. Dibert. The board organized with these 
officers: president, Samuel D. Dibert; secretary and treasurer, Je- 
rome L. Bover. 


WATKINS, N. Y.—It is said that the question of installing a 
municipal electric light plant is under consideration. The city is 
now paying $60 a year per lamp, the lights burning only until 1 a. m. 
It is estimated that an all-night service can be secured for less than 
$50 per light, if the village has its own plant, and that the plant 
can be equipped for $8,000 and paid for in four years without issu- 
ing bonds. 


HEFLIN, ALA.—The city council of Heflin has granted F. F. 
Taylor and W. B. Merrill a franchise to construct and maintain 
systems of waterworks and electric lights in the town. The fran- 
chise extends for a period of thirty years. Power will be obtained 
from the Tallapoosa river, three miles east of Heflin, and water will 
be supplied from that source. It is the intention of the company 
to begin the erection of the plant within ninety days and complete 
the construction within twelve months from the date of obtaining 
the franchise. 


GRESHAM, ORE.—Surveys have about been completed and work 
will soon begin on a big ditch which will furnish water power for 
an extensive electric plant to be built near the town of Bull Run. 
The right of way is nearly five miles in length, and extends from a 
point across the Sandy river almost to the mouth of Bull Run. It 
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is 100 feet wide, and has all been secured, including severa] small 
tracts at either end and along its course. It is said that the plant 
will furnish power for a railway to Mount Hood, from some Point 
near Gresham, on the line of the Oregon Water Power and Railway 
Company. 


NASHVILLE, TENN.—J. W. Pentecost, superintendent of the 
city electric light plant, has submitted to the board of public works 
his annual report ‘for the year 1903. The expense of operating 
amounted to $27,293.37. Twelve thousand dollars was paid in inter. 
est and into the sinking fund on account of light bonds. This 
$12,000, added to the cost of operation, makes $39,293.37. The wages 
and salaries of the employés amounted to $15,142.27, and $7,015.99 
was expended for coal. At the end of the year there were 1,839 
incandescent lamps in service. The output for the year amounted 
to 1,433,014 kilowatts. 


NEW INCORPORATIONS. 
ADAMS, WIS.—The Adams Telephone Company. $2,000. 


ST. PAUL, MINN.—Farmers and Citizens’ Mutual Telephone 
Company. $25,000. 


CATSKILL, N. Y.—Catskill Illuminating and Power Company. 
Increased from $65,000 to $100,000. 


COLUMBUS, OHIO—The Dayton & Western Traction Company, 
Increased from $800,000 to $1,300,000. 


GUTHRIE, OKLA.—The Union Telephone Company; 
The Phenix Telephone Company; $1,000. 


SIOUX CITY, IOWA—Lawton Telephone Company. $2,000. In- 
corporators: J. A. Smith, G. V. Walker, R. I. Marshall and others. 


AUGUSTA, ME.—Cascade Power Company. $500,000. President, 
H. W. Cushman, Ellsworth, Me.; treasurer, H. M. Hall, Ellsworth, 
Me. 


AUSTIN, TEX.—Cleburne Gas and Electric Company. 
000. Incorporators: J. D. Oliger, 
Stichter. 


GUTHRIE, OKLA.—Newkirk Home Telephone Company. $5,000. 
Incorporators: H. H. Smock, J. H. Thompson and G. Stovall, of 
Newkirk. 


WASHINGTON, D. C.—The Boreas Electric Company. $1,000; 
000. Incorporators: Joseph Stretch, J. H. Loughborough, Jr., and 
J. Merrick Frere. 


WASHINGTON, D. C.—The International 
$5,000,000. Incorporators: 
E. W. McCormick. 


JERSEY CITY, N. J.—Jekyl Island Light and Power Company. 
$50,000. Incorporators: Charles Lanier, James A. Scrymser and 
Robert W. DeForest. 

SOUTH BYRON, N. Y.—The Byron Telephone Company. $1,200. 
Incorporators: Edwin I. Cook, Irving C. H. Cook, Marshall N. 
Cook, all of South Byron. 

PLAIN CITY, OHIO—Home Telephone Company. $50,000. In- 
corporators: Calvin Liggett, C. W. White, L. H. Elliott, F. N. Mat- 
toon, L. S. Lane and L. Worthington. 

DENVER, COL.—The Ashley Wireless Telephone and Telegraph 
Company. $1,000,000. President, R. E. Olds; vice-president, J. B. 
Price, of Seattle, and secretary, H. C. Carahan. 


$10,000. 


$150,- 
S. C. Padelford and R. B. 


Power Company. 
A. A. Connally, R. S. Donaldson and 


COLUMBUS, OHIO—The Hollansburg Telephone Company. 
$10,000. Incorporators: G. W. Harley, S. V. McKese, G. U. Wolf, 
W. A. Chenaweth, C. H. Brown and J. E. Ireland. 


MADISON, WIS.—The Rhinelander Mutual Telephone Com- 
pany; increased from $5,000 to $10,000. The North Wisconsin Toll 
Line Company; increased from $30,000 to $40,000. 


CHARLESTON, W. VA.—Beeghley Telephone Company. $50, 
000. Incorporators: L. Beeghley, H. Beeghley, R. A. Beeghley, 
Weston, W. Va.; W. A. Swisher and C. Beeghley, Jane Lew. 


ALBANY, N. Y.—The Unadilla Valley Railway Company. 
$200,000. To operate the property and franchises of a corporation 
of the same name, sold under a foreclosure judgment on January 4 


last. 
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ELECTRIC RAILWAYS. 


DEERFIELD, MICH.—An effort is being made to obtain righv 
of way from Britton through Deerfield for an electric railway, to 
connect with the Toledo line at Petersburg. A double track is to 
be laid and everything completed by summer. 


NORFOLK, VA.—Judge Waddill, in the United States Court, 
granted the petition of the receivers of the Bay Shore Terminal 
Company to issue receivers’ certificates to the amount of $150,000, 
which funds will be used by the company to complete its trolley 
system through from the business parts of Norfolk to Ocean View. 


WASHINGTON, D. C.—W. J. Oliver has been awarded the con- 
tract to build an electric car line between Washington, D. C., and 
Great Falls, Va. ‘The contract was let by the Old Dominion Rail- 
way Company. The line will be fourteen miles long and double 
tracks will be laid all the way. The cost will be about $1,000,000. 


PIERRE, S. D.—Articles of incorporation have been filed with 
the secretary of state for the Minnekahta & Red Canyon Railway 
Company, at Keystone, with a capital of $10,000. Its purpose is to 
construct four miles of narrow-gauge road in Fall River County. 
The incorporators are George A. Clark, Charles A. Clark, M. R. 
Taillerm, Ela D. Axford and C. J. Patton, all of Keystone. 


UNION, ORE.—At a special session of the common council a 
franchise was granted to eastern parties to build an electric rail- 
road from Union to Hot Lake, and also connect with La Grande 
and Elgin. The road will run through a well-settled portion of the 
county, and will open up a much-needed timber and mineral belt. 
Work, it is presumed, will be commenced during the coming season, 
and it is expected that the line will be in running condition within 
eighteen to twenty months. 


HUTCHINSON, KAN.—The city council has granted a twenty- 
year franchise to J. J. Burns, of Chicago, to construct and operate 
an electric street railway in Hutchinson. Work is to start at once. 
Seven miles of track will be laid to start with, a portion of this to 
be double tracked. The line is to extend to the state fair grounds, 
to the state reformatory and salt plants. Mr. Burns, who owns the 
electric railway between Michigan City, Ind., and La Porte, Ind., 
will purchase the Hutchinson street railroad, now being operated 
with horses. 


COFFEYVILLE, KAN.—The Union Traction Company, with 
headquarters at Caney, Independence, Coffeyville and Neodesha, has 
been granted articles of incorporation by the state charter board at 
Topeka. It is the purpose of the company to build an electric rail- 
way between the points mentioned, the capital being $150,000. The 
estimated length of the line is fifty miles. Following are the in- 
corporators of the company: J. A. Morgan, R. R. Moorilsh, C. R. 
McGauhey, Brazil, Ind.; T. J. Booth, G. T. Guernsey, J. N. Cullison, 
Independence; R. C. Finch, Indianapolis; W. M. Nees, Independence; 
F. D. Benson, Coffeyville. 


WASHINGTON, IOWA—At the annual meeting of the stock- 
holders of the Iowa City, Kalona & Washington Railway Company 
the following officers were elected for the ensuing year: president, 
G. G. Rodman; vice-president, W. P. Coast; secretary, Willard J. 
Welch; treasurer, C. M. Keck. It is the intention of the company 
to have an expert go over the proposed line and estimate its earning 
capacity. According to surveys already. made, the greatest curva- 
ture will be two per cent, and the heaviest grade one per cent. 
Much of the country over which the road will run is nearly level, 
so that the cost for grading will be considerably less than the 
average. 


POTTSTOWix, PA—The Pottstown & Reading Street Railway 
Company has placed a mortgage of $500,000 on record at Norris- 
town. It is given to the Union Trust Company, Philadelphia, and is 
to cover a loan made on an issue of bonds. The bonds are first 
mortgage, at five per cent, for a period of thirty years. The electric 
Toad is to be built from a point one mile east of Reading to Baums- 
town, Douglassville and parallel to the Philadelphia & Reading 
Railroad to the western borough line of Pottstown. The officers 
are: Dr. Charles F. Dolley, president; Theodore H. McCalla, secre- 
lary; John F, Bieker, treasurer, all of Philadelphia. The company 
States that all rights, necessary franchises and materials have been 
Secured and the road will be built at the earliest day possible. 
Work will be begun on March 1, or earlier, if the weather permits. 
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TELEPHONE AND TELEGRAPH. 


BOSSARDSVILLE, PA.—A new telephone line will be built from 
Bossardsville to Saylorsburg. 


WHITE LAKE, S. D.—The city council has granted a franchise 
for the construction of a local telephone system. 


WINCHESTER, VA.—The Southern Bell Telephone Company has 
been granted a franchise to operate in this city. 


ALBANY, ORE.—A rural telephone line will be constructed be- 
tween Albany and Plainview by the Pacific States Telephone Com- 
pany. 

WAYNESBORO, PA.—The Cumberland Valley Railroad Com- 
pany will establish a telephone exchange in its offices in Chambers- 
burg. 


ATLANTIC CITY, N. J—The Delaware & Atlantic Telephone 
Company is experimenting with a new system for improving its 
long-distance calls. 


LONGMONT, COL.—The Farmers’ Club, of this city, has asked 
for a franchise to run the apparatus for an independent telephone 
company in the streets of the city. 


GREENFIELD, IND.—The S. Morrison Telephone Company has 
completed thirty miles of double-wire telephone lines to Fortville, 
Warrington, Wilkinson and Shirley. 


NORWICH, N. Y.—The Central New York Telegraph and Tele- 
phone Company is engaged in erecting a new side line from Nor- 
wich to Haynes, by way of the west river road to the Halfway 
House and across the river at that point. 


PHILADELPHIA, PA.—The Maryland Telephone and Telegraph 
Company has been granted a franchise by commissioners at Elkton 
to use county property in Cecil for an extension of its telephone 
line. The company will extend to Crisfield. 


UTICA, N. Y.—At the annual meeting of the Utica Home Tele- 
phone Company the following officers were elected: president, Ed- 
gar B. Odell; vice-president, H. F. Miller; treasurer, Edward Bush- 
inger; secretary and manager, C. H. Poole. 


VERNON CENTER, MINN.—The Willow Creek Telephone Com- 
pany has completed its new line from Madelia to Vernon Center, 
giving the latter place connections with all the surrounding vil- 
lages, besides a direct line to Mankato and the long-distance tele- 
phone. 


WATERVLIET, N. Y.—The Home Telephone Company has laid 
a cable across the river from the rear of the local electric light 
works. This cable will give the company more direct service with 
Troy and Albany. Several hundred new telephones will be installed 
in this city. 


HARTFORD, CT.—An additional issue of stock to the amount 
of $500,000 has been authorized by the directors of the Southern 
New England Telephone Company. This will make the total amount 
of stock outstanding $4,000,000. The new stock is to cover recent 
additions and improvements. 


KANSAS CITY, MO.—The telephone company which has been 
operating in Van Buren township has made toll connections with 
Oak Grove. Arrangements will be made soon to build connecting 
lines throughout the county and to Odessa and Warrensburg. The 
lines will reach Lee’s Summit, Independence and probably Kansas 
City. 


CHURCHVILLE, N. Y.—A large force of men is now at work 
adding two more wires to the poles of the Western Union company 
along the West Shore Railroad. These wires ere to be used for 
telephone purposes and for the purposes of the railroad company. 
When completed, the railroad company will have a long-distance 
telephone line for the exclusive use of the officials of New York 
and Buffalo. 


MANCHESTER, N. Y.—An arrangement has been made by the 
Red Jacket Telephone Compary, of this place, with the Inter-Ocean 
Telephone Company, whereby the latter is permitted to use the 
poles of the Red Jacket lines from Manchester to Hopewell, at 
which point the Inter-Ocean will occupy the poles of the Rawson 
to Canandaigua, thereby giving the subscribers of the local company 
direct communication with Canandaigua, 
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THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that its Chicago office has established headquarters for west- 
ern Ohio at 1232 Union Trust Building, Cincinnati, Ohio, with Mr. 
H. A. Brown as representative. 


THE J. S. MAURER & COMPANY AGENCY, Chicago, IIl., has 
recently sold the Pecatonica and Pittsfield, Ill, and Blairstown, 
Iowa, electric light plants. The agency has a number of clients who 
are investing in the electrical business. 


THE ELECTRICAL TESTING LABORATORIES announces its 
removal from No. 14 Jay street to Eightieth street and East End 
avenue, New York city, to which address all correspondence intended 
for this company should be directed. This is the new name of the 
Lamp Testing Bureau. 


THE D. L. BATES & BROTHERS COMPANY, Dayton, Ohio, is 
issuing a pretty souvenir in the form of a calendar for the year 
1904. On the back of this calendar is listed a complete line of elec- 
tric fans which the company handles. The company is also sending 
out a circular illustrative and descriptive of the “Bates” water 
motor fans. Calendar and circular will be sent on request. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., is mailing an 
attractive folder describing and illustrating the semi-portable tele- 
phone for steam, electric and interurban railways. This instrument 
was recently described in the ELectrricaL Review (January 16), and 
may be used from the car or can be detached for other service. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
in its catalogue No. 57a describes and illustrates machinery for the 
sawmill, lumber and wood-working industries. This includes chain 
refuse conveyors, wire rope conveyors, chain cable conveyors, log 
hauls, conveyors for handling pulp wood, wire cable systems, rubber 
belt conveyors, package elevators, swinging tray elevators, tray 
carriers, idlers, aprons, etc. There is a complete price list and a 
carefully arranged index, which makes the book of value for quick 
reference. 


THE SPRAGUE ELECTRIC COMPANY’S New York office and 
the Watsessing factory force held their annual bowling tournament 
and banquet at Smith’s Hotel, Roseville, N. J., on January 16. The 
affair was a splendid success. Besides the employés of the company, 
several of the officers and many heads of departments were present. 
Four bowling matches were rolled, and the representatives of the 

soffice force came out victorious in all of the matches. At the ban- 
quet in the evening Mr. Issertel, of the New York office, acted as 
toastmaster. 


THE ECCLESTON LUMBER COMPANY, 29 Broadway, New 
York city. announces that it has now on hand a large stock of 
yellow pine cross-arms. The company is the manufacturer of and 
wholesale dealer in all kinds of poles, cross-arms, pins, brackets and 
railroad ties, timber and piling. The stockyard is at the foot of 
Forty-second street, Brooklyn, N. Y. The Eccleston Lumber Com- 
pany is issuing a specification and price list, giving a quick refer- 
ence to the quality and sizes of material which it has ready for 
immediate shipment. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD, 
through its passenger department, has issued a handsome souvenir, 
descriptive of buildings and features to be exhibited at the World’s 
Fair, St. Louis, 1904. A topographical map of the exposition 
grounds brings the reader to a close understanding of the location 
of the numerous features. There is also a map of the New York 
Central lines throughout the United States, showing also in detail 
the route taken by the company’s lines to the exposition site. This 
souvenir will be sent on request to Mr. George H. Daniels, general 
passenger agent, Grand Central Station, New York city. 


THE POWER AND MINING MACHINERY COMPANY, New 
York city, manufacturer of the Loomis-Pettibone gas apparatus, 
Hlolthoff mining machinery American Crossley gas engines, 
has recently made a number cf installations fer electric light and 
power plants. One of the most prominent of the recent contracts 
was the Elmira Water, Light and Railroad Company, Elmira, N. Y. 
The following recent orders are also noted: Milford Electric Light 


and 


Company, Milford, N. H.; Motor Engine Company, 15 William street, 
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New York city; the Amparo Mining Company, Philadelphia, Pa,: 
International Steam Pump Company, New York city; the Nogales 
Copper Company, Chicago, 11], and the Sayles’ Bleacheries, Sayles, 
Rm 4. 

THE NATIONAL CONDUIT AND CABLE COMPANY, Times 
Building, New York city, manufacturer of bare copper wire, weather. 
proof wires and cables, lead-covered wires and cables, in its “Copper 
Gossip” for January 21 states that the general business outlook 
gives evidence of some improvement, and the various branches of 
industry seem to be gradually working around to more normal and 
satisfactory conditions. Active buying for Europe and heavy ex. 
ports give the market for copper a firmer tone. There is also quoted 
the condition of the London copper market, comparison of New 
York and London prices, exports of copper for 1903, and imports 
of copper for 1903, copper mining notes and development, and 
European copper statistics. 


THE BRITISH JOHNS-MANVILLE COMPANY, LIMITED, has 
been incorporated in England, with offices and warerooms at 81 
Fenchurch street, London, E. C., and will handle a complete line 
of overhead line material, “Vulcabeston,” moulded mica and “Mon- 
arch” insulators, especially adapted for insulating railway motors, 
generators, controllers, arc lamps, switch handles, switch boxes, and 
various other pieces of apparatus requiring high-grade insulating 
material. This office will also handle a complete line of electric 
heaters, rail bonds and Sachs “Noark’ enclosed fuse protective 
devices. Prompt deliveries will be made from the London office, 
Mr. Henry J. Joseph is the managing director of the company, as 
well as the sales manager of the London branch of the H. W. Johns- 
Manville Company, with offices at the same address. 


THE AUTOMATIC BLECTRIC COMPANY, Chicago, IIl., has 
recently sold a complete equipment for 1,000 stations to the Auburn 
Telephone Company, Auburn, N. Y. The company has also received 
an order for 800 stations for the Ideal Construction Company, Hop- 
kinsville, Ky. These figures are for present installation, and the 
ultimate capacity for each exchange will be 10,000 stations. About 
seven years ago the Auburn company installed an automatic board 
with an ultimate capacity of 400 stations. This was soon filled, and 
in order to increase the list of subscribers, two manual boards of 
two operators’ positions were purchased and connected with the 
automatic switchboard by means of trunk lines. The new automatic 
equipment recently sold to the company replaces the old automatic 
board and the two manual boards which had been giving service in 
conjunction with it. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., held its annual stockholders’ meeting at the general 
offices of the company, in the Westinghouse Building, on January 
26, 1904. The statement of the company’s operations for the year 
showed that a gross business of nearly $9,000,000 was done during 
1903. Dividends were paid on the capital stock aggregating twelve 
per cent. The assets aggregate the sum of $3,604,457, with only 
$375,344 of liabilities, apart from capital stock. The company has 
no outstanding notes, mortgages or preferred stock. The board of 
directors elected for the ensuing year is as follows: Mark W. Wat- 
son, John B. Jackson, James H. Willock, Robert Pitcairn, J. N. 
Davidson, John Moorhead, B. F. Jones, Jr., Joseph W. Marsh and 
W. A. Conner. The only change in the board is represented by the 
election of Mr. Conner, who has been at the head of the manu- 
facturing department of the company since 1884. The meeting of 
the board of directors for the purpose of organization was held on 
January 29, and the former officers were reelected, as follows: 
president, Mark W. Watson; vice-president and general manager, 
Joseph W. Marsh; treasurer, Frank A. Rinehart, and auditor, C. M. 
Hagen. The company was one of the pioneers in the manufacture 
of underground cables for all classes of electric service, having been 
formally organized in January, 1882. Much experimental work had 
been done, however, by Richardson S. Waring, the founder of the 
company, prior to its organization. The reputation of the company 
for high-class manufacture is well established. Its departments in- 
clude copper wire, weatherproof wires and cables, rubber-insulated 
wires and cables, and both paper and rubber-insulated lead covered 
cables for telephone, telegraph, electric light and power service; 
and the favorable location of its factories at Perth Amboy, N. J. 
Pittsburg, Pa., and Oakland, Cal., with its strong financial condi- 
tion, places it in a most favorable position to handle a large business 
in its various lines, 





